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Great Lakes Water Quality Board
Report to the International Joint Commission

1985 Report on Great Lakes Water Quality
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Kingston, Ontario
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INTEDNATIONAL JOINT COMMIéc§ION

June

1985

International Joint Commission
Canada and United States

Commissioners:

The Great Lakes Water Quality Board hereby submits its 1985 report to the

International Joint Commission on the operation and effectiveness of programs

deveioped and impiemented to achieve the purpose of the 1978 Great Lakes Water
Quality Agreement.
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Preface

Article VII, Section 3 of the 1978 Canada United States Great Lakes Water
Quality Agreement stipulates:

The Commission shall make a full report to the Parties

and to the State and Provincial Governments no less
frequently than biennially concerning progress toward
the achievement of the General and Specific Objectives
including, as appropriate, matters related to Annexes
to this Agreement.

This 1985 report of the Great Lakes Water Quality Board is provided to assist
the Commission in fulfillment of that responsibility.
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Introduction and Summary

This l985 report of the Great Lakes Water Quality Board addresses five
issues:
persistent toxic substances, areas of concern, phosphorus control,

the environmental status of the lakes and connecting channels, and Agreement
progress.
PERSISTENT TOXIC SUBSTANCES
Chapter l focuses on persistent toxic substances, the principal issue
confronting the Great Lakes.
Many anthropogenic chemicals have been iden
tified in the lakes:
several are widespread throughout the ecosystem, and are
often found at locations remote from known sources. Numerous studies have
confirmed that the vast majority of these substances enter the ecosystem by
pathways and in concentrations which do not easily lend themselves to
control.
Major pathways include not only municipal and industrial point
sources but also urban storm water discharges and combined sewer overflows;
rural land runoff; atmospheric deposition; groundwater migration, including
pollutants coming from waste disposal sites and landfills; and release from
bottom sediment.
These substances, often present in minute quantities in
these sources, simply do not lend themselves to normal pollution control
technology.
Indeed, there are questions as to whether some of these sources
can be controlled in any fashion.

In response to the persistent toxic substances issue, the jurisdictions,

over the past two decades, have implemented numerous programs and measures,

under a wide range of enabling legislation.

Future action will entail a

continuation of these activities and, in addition, progress will manifest
itself in new directions and new thinking, especially for such sources and
pathways as atmospheric deposition, groundwater migration, and in place
pollutants.
The Water Quality Board has adopted a dual approach to protect the Great
Lakes ecosystem from the negative impacts of persistent toxic substances:
1.

The Primary Track, an action oriented approach which will attack a
short list of known Critical Pollutants, about which remedial action
programs should focus.

2.

The Comprehensive Track, which is systematically analyzing and
organizing the approximately 1,000 substances of potential concern
that exist in the Great Lakes ecosystem.

Chapter l describes the Board's dual initiative in regard to the
persistent toxic substances issue.
The chapter also describes research,
programs, and information which are needed for the resolution of the issue;
these culminate in 8 relevant recommendations.

AREAS OF CONCERN
A total of 42 areas of concern have been identified in the Great Lakes
'Basin. These areas exhibit various types of problems (Table l) resulting from
various sources (Table 2).
In these areas, environmental quality is degraded
and beneficial uses of the water or biota are adversely affected. These areas
have been designated by the various
jurisdictionsbased on determination of
whether or not the Agreement objectives or jurisdictional guidelines,
criteria, or standards for environmental quality are being exceeded.
The current list includes the 39 areas of concern previously identified in
the Board's l98l and l983 Reports to the Commission.
The State of Michigan
has added three areas (Kalamazoo River, Torch Lake, and Deer Lake-Carp River
Carp Creek), and suggested that the programs implemented at Muskegon Lake have
sufficiently cleaned up that area so that it should no longer be included.
Over the past TO years, there has been considerable improvement in the
environmental quality in the areas of concern, particularly with respect to
problems associated with conventional pollutants (such as BOD, suspended
solids, and oil and grease) and to some extent for heavy metals such as
mercury.
While 27 of the 42 areas still have some problems associated with
conventional pollutants, the severity and extent of problems, such as low
dissolved
oxygen levels, oil slicks, and fish kills have been reduced as a
result of remedial actions.

The nature of the problems in these most heavily used areas of the Great
Lakes has changed over the last 15 years. Almost all the areas have con
taminated sediments; in many cases these are the results of past discharges,
which may or may not be contributing to problems in the benthos and/or are a
source of contaminants to the water column and aquatic biota.
The problem of
in-place pollutants, their impact on environmental quality, and what should be
done about them is being considered both by the Water Quality Board and the
Science Advisory Board.
Programs to remove heavily contaminated sediments,
such as the PCB laden sediments in Waukegan Harbor and the contaminated
sediments in the navigation channel of the Ashtabula River are being
implemented.
However, in most of the areas, it is not yet clear what remedial
action, if any, should be taken or how it should be done.
Research and
demonstration projects are underway in several areas of the Great Lakes to
provide some of the answers to these questions.
The problems of contaminated fish identified in some of the areas of
concern are symptomatic of the larger whole lake problem of toxic substances
which needs to be addressed on a whole lake basis.
For example, fish consump
tion advisories in areas such as Pensinsula Harbour, Jackfish Bay, St. Louis
River are not generally attributable to toxic substances from active local
sources.
On the other hand, observations of increased incidence of tumors and
other malformations in fish collected from areas such as the Cuyahoga River,
Ashtabula River, and the Black River are indicative of localized sources which
may be contributing to a larger problem throughout the lakes.
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TABLE 2
SOURCES OF PROBLEMS IN THE AREAS OF CONCERN
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LAKE SUPERIOR

The Board has revised its approach to considering the areas of concern.
The Great Lakes jursidictions have agreed to prepare Remedial Action Plans for

each area.

These Plans will describe programs and measures which, when

implemented, should solve the identified problems.
The Board intends to
review and assess the adequacy of each Remedial Action Plan to address the

identified problems.

The first l5 Plans should be available by the end of

June 1985.
All the other Plans are expected to be completed and submitted by
the end of l986.

The Remedial Action Plans will describe environmental conditions, identify

sources, detail what needs to be done to correct the problems, who will carry

out the programs, how they will be implemented, and the schedule for
implementing the needed programs. The plan will also describe surveillance
and monitoring to be carried out to track the effectiveness of the program.
If it is deemed not feasible to restore all uses, then the Plan will identify
the quality and uses which can be achieved.

The Board expects that the review of the Remedial Action Plans and
environmental conditions in the areas of concern, will provide the Commission
with a sound basis for assessing the effectiveness of jurisdictional programs
to meet the goals of the Agreement to restore and enhance water quality
throughout the Great Lakes Basin ecosystem.

PHOSPHORUS
A major objective of the Agreement is to minimize eutrophication problems
in the Great Lakes through the control of phosphorus loadings.
As a result of phosphorus control programs which have been implemented
since l972, there have been significant reductions in the phosphorus loadings
to all the Great Lakes.
Lakes Superior, Huron, and Michigan, with the excep
tion of some localized areas are considered oligotrophic. Lake Ontario has
responded to the reductions in phosphorus loads with lower in-lake phosphorus

concentrations and reduced algal biomass.

Lake Erie is still considered to be

a eutrophic lake but the open lake phytoplankton has decreased and its com
position has shifted towards more mesotrophic species.

The major anthropogenic source of phosphorus has been municipal wastewater
discharges.
A goal of the l972 Agreement was to reduce the concentration of
total phosphorus to l.0 mg/L or less in the effluents of all municipal waste
water treatment plants discharging more than l.0 million gallons per day in
the lower Great Lakes Basin.
The l978 Agreement extended this goal to the
entire Great Lakes Basin.
This goal has been achieved on an average basis, in
spite of the fact that l0 of the larger facilities in the basin did not meet
the 1.0 mg/L goal, because many other facilities have reduced their effluent

levels well below the 1.0 mg/L level.

While the Board is pleased with the progress which has been made in reducing municipal phosphorus point source loadings, it has found that, through
interlaboratory studies, some of the laboratories which measure phosphorus in
municipalities have difficulties in satisfactorily carrying out these

analyses.

The Board urges the jurisdictions to review their data quality

assurance programs and make a special effort to ensure that any corrective

-5-

actions needed are implemented so that the phosphorus loading information
reported to the Commission is as accurate as possible.
All of the Great Lakes jurisdictions, with the exception of Ohio and
Pennsylvania, have enacted legislation to control the amount of phosphorus
permitted in household detergents.
Wisconsin s detergent phosphorus control
legislation, which lapsed in 1982 due to a "sunset" provision in the original
legislation, was reinstituted in January l984.
In some parts of the Basin, nonpoint sources are contributing significant
phosphorus loads to the Great Lakes.
In Lake Erie particularly, it will not
be possible to achieve the target phosphorus loading reductions specified in
the Supplement to Annex 3 of the 1978 Agreement by addressing only point
source controls. The Parties will be submitting Phosphorus Management Plans
in fulfillment of the requirements of the Supplement.
Those plans will
include programs to reduce nonpoint source phosphorus inputs, particularly
those from agricultural land uses.
The Board urges the Parties to complete
these plans and ensure that the funding necessary for their implementation is
made available.

UNDERSTANDING THE GREAT LAKES ECOSYSTEM THROUGH SURVEILLANCE
The fundamental purposes of surveillance and monitoring as outlined in
Annex ll of the 1978 Water Quality Agreement are to:
l) assess compliance
with jurisdictional control requirements; 2) assess the degree to which the
general and specific objectives of the Agreement are being achieved; 3)
evaluate local and whole lake trends in water quality, and, 4) identify emerg
ing problems.
The Great Lakes International Surveillance Plan (GLISP) was completed in
1980 and was designed to meet the requirements of the Agreement.
The Water
Quality Board's Surveillance Work Group and its Lake and Connecting Channel
Task Forces have conducted a review and updating of the original GLISP.
High
lights of the revised GLISP include:
I) a shift in emphasis from intensive
surveys on a nine-year rotational cycle to annual planning and implementation;
2) more focus on the chemical contaminants issue; 3) more emphasis on bio~
logical community and habitat status, embracing the ecosystem approach; and,
4) improved attention to coordinated annual planning, implementation, and data
quality and interpretation.
The Water Quality Board recommends that funding
of surveillance and monitoring programs be maintained or enhanced wherever
appropriate to meet the objectives of the revised Great Lakes International
Surveillance Plan.
The Board also urges greater use of atmospheric, water
intakes and biological data in the assessment of water quality trends.
An encouraging trend in decreasing phosphorus concentrations has been
noted in recent years in most of the Great Lakes waters which exhibited
cultural eutrophication.
However, the trend for inorganic nitrogen (nitrate
plus nitrite) concentrations continues to increase.
The significance of this
trend to the Great Lakes ecosystem is not known and, consequently, the Board
urges greater attention to this potential emerging problem.
Coordinated programs for tracking chemical contaminants in Great Lakes
biota (especially herring gulls and certain fish species) have been in place
for a sufficient number of years to permit detection of long~term trends. The
<6-

data for organochlorine contaminants in herring gull eggs reveal a general
decline in the mid to late l970s and a leveling off during the 19805.
An

exception has been dieldrin whose percentage decrease over time has been the

least of all the routinely measured contaminants.
The Water Quality Board
recommends that more attention be given to dieldrin as concentrations
of this

contaminant in Great Lakes biota do not appear to be responding to remedial

measures.
Moreover, the Board urges more attention be given to tissue and
sediment archiving that allows for retrospective monitoring of a broad
spectrum of contaminants.

Some declines in contaminant levels in fish have been noted; however
, fish
consumption health advisories remain in effect for certain species and
size

classes in all lakes. Chemical contaminants are implicated in causing fish
tumors in certain rivers, harbors, and nearshore waters and in causing deform
ities and reproductive impairment in several species of fish eating aquatic
birds in the Great Lakes. The jurisdictions should report incidences of fish

tumors as part of Great Lakes surveillance programs, and researc
h should be
expanded to identify the causative factor(s) of the observed abnorma
lities in
fish and fish eating birds.

AGREEMENT PROGRESS
The 1978 Agreement requires the Parties to develop and implement
a wide

range of programs and measures, in order to fulfill their commitment
to re

store, preserve, and protect the Great Lakes ecosystem.
These programs and
measures address pollution from municipal and industrial sources
, urban and
rural nonpoint land runoff, shipping and dredging activities, and
atmospheric
deposition.
The Water Quality Board, in its previous reports, has reported
on
the progress of the Parties with regard to the obligations specifi
ed in
Article VI and in the Annexes to the 1978 Agreement; the most recent
progress

report was in 1983.

.
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Chapter 5 details significant jurisdictional developments since
the l983
update.
The chapter describes programs and regulations developed under
specific enabling legislation in both countries, media specific
activites, and
specific activities for particular persistent toxic substan
ces.
Progress with
regard to control of phosphorus is described in Chaptér 3, and
progress with
regard to the response of the ecosystem is incorporated into
Chapter 4.

SUPPORTING REPORTS
In addition to this report, three additional supporting reports
have been
prepared (1-3):

1.

A Review of Trends in Lake Erie Water Quality with Emphasis
on the
1978 l979 Intensive Survey.

2.

Lake Huron 1980 Intensive Survey Summary Report.

3.

l985 Report of the Committee on the Assessment of Human
Health
Effects of Great Lakes Water Quality.

In its report, the Human Health Effects Committee reports on:
1.

Its continuing evaluation of selected chemicals previously identified
in the Great Lakes ecosystem (5,6), including consideration of re
ported or potential human exposure levels and identification of ex
posure limits for these chemicals.
Development of toxicity profiles for more recently identified chemicals (4), as part of a hazard assessment from a human health per
spective.
Investigation of the effects of alkyl lead in the edible portions of
Great Lakes fish.
Epidemiological evaluation of the potential effects of Great Lakes
chemicals on human health.
A survey of human health related monitoring and surveillance programs
of raw and treated drinking water.

Research on the effects of hazardous substances on human health.

Recommendations

The Water QuaTity Board presents the following recommendations to the
International Joint Commission.

PERSISTENT TOXIC SUBSTANCES
Atmospheric Contaminants
The Water Quality Board recommends that:

1.

The Great Lakes jurisidctions explicitly recognize the effects of
air emissions on water quality in general, and on Great Lakes water
quality in particular, in the formulation of air quality statutes,
regulations, and standards.
The Parties standardize sampling and analytical methods for the
United States and Canadian atmospheric deposition monitoring
networks, place greater emphasis on gathering organic pollutant
deposition data, and maintain the resulting data in a computerized
data base.
The Parties continue to improve mathematical models which could be
used to describe the transport, deposition, and fate of atmospheric
pollutants in the Great Lakes Basin.

Groundwater Contamination
The Water Quality Board recommends that:

4.

In-PTace

The Parties undertake programs to establish the impact of
contaminated groundwater on the surface waters of the Great Lakes
Basin ecosystem.
Pollutants

The Water Quality Board recommends that:

5.

The Parties, through appropriate research and demonstration
efforts, catalogue and evaluate the effectiveness of alternative
approaches for the isolation, removal, treatment, and/or disposal of
in place pollutants.

investigation of Sublethai Effects
The Water QuaTity Board recommends that:
6.

The Parties support the continuing development and application of
suitable diagnostic techniques for the assessment of potential
sublethal effects of Great Lakes contaminants on the health of fish
and other aquatic organisms in the Great Lakes ecosystem.

Toxicity of ATkyT Lead Compounds
The Water Quaiity Board recommends that:
7.

The jurisdictions continue to monitor lead concentrations in the
edible portion of fish, at locations where inputs are known to exist,
in order to establish the potential for human exposure.

8.

The Parties establish consumption guidelines for lead in fish, in
order to protect human health.

AREAS OF CONCERN

Remedial Action Plans
The Water Quaiity Board recommends that:
9.

The jurisdictions complete and submit Remedial Action Plans for the
areas of concern, according to the schedule identified in Table 6 of
this Report.

PHOSPHORUS CONTROL
The Water Quality Board recommends that:
10.

The jurisdictions initiate special efforts to ensure that the ten
large municipal treatment facilities, listed in Table 10 of this
Report, which do not achieve the Agreement objective of 1.0 mg/L of
phosphorus in their effluent, will do so.

11.

The jurisdictions review data quality assurance programs for all
laboratories which carry out wastewater analyses, particularly
phosphorus, for municipalities in the Great Lakes Basin, and take
action needed to ensure that these laboratories provide accurate and
comparable results.

12.

The jurisdictions monitor those industrial wastewater treatment
facilities which have the potential to discharge 3.8 kg/d or more of
phosphorus, and report the findings to the Water Quality Board on an
annual basis. Particular attention is directed to the pulp and paper
and the chemical industrial sectors, which have been shown to make
significant contributions to the phosphorus loadings of the Great
Lakes Basin.
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13.

Both Pennsylvania and Ohio consider the implementation of detergent
phosphorus limitations as a component of their phosphorus management
strategies for the Great Lakes.

W
The Water Quality Board recommends that:

14.

The jurisdictions maintain or enhance, where appropriate, funding
of surveillance programs which are designed to determine compliance

with Agreement objectives, elucidate trends in water quality,

evaluate effectiveness of remedial programs, and identify emerging or
previously unrecognized problems.

15.

The jurisdictions place greater emphasis on the use of atmospheric
and biological data in the assessment of water quality and the
elucidation of trends.

16.

The jurisdictions utilize to the fullest extent, water intake data
and other water quality indicators such as beach closures and fish
consumption warnings, for tracking long term water quality trends.

17.

The jurisdictions report incidences of fish tumors as part of Great
Lakes surveillance programs, and expand research to definitively
identify the causative factors.

18.

The jurisdictions make every effort to achieve data compatibility
among jurisdictional monitoring and surveillance programs.

19.

Because dieldrin levels in herring gull eggs and certain fish in
the Great Lakes Basin have not responded significantly to remedial
measures, the jurisdictions should direct research efforts to
identify all sources of dieldrin, determine the relative contribution
of these sources to the current levels found in the Great Lakes
biota, and understand the environmental dynamics of this substance.

20.

The jurisdictions identify the cause(s) of increasing nitrogen

21.

levels in the Great Lakes, and expand research to determine the
short and long term effects of these increasing levels on the
Lakes.
The jurisdictions,

to the extent that it is not already being done,

monitor and report on the eleven Critical Pollutants listed in
Chapter 1 of this Report. Moreover, tissue and sediment banks should
be maintained or enhanced wherever appropriate to permit retroactive
analysis of previously unrecognized contaminants and to extend the
long term data record.

_ 1] -

1. Persistent Toxic Substances

HISTORICAL PERSPECTIVE
Initial concern about the threat posed by persistent toxic substances to

human health and the aquatic ecosystem were raised two decades ago, with
» regard to the use of certain pesticides and their undesirable persistence in
the environment.

increased.

Since then, public concern about persistent chemicals has

The number of anthropogenic chemicals in use has expanded drastic

ally as the standard of living has improved. Today, approximately 60,000
chemicals are produced or used in the United States and Canada to manufacture

a wide range of consumer, commercial, and industrial products.

Concurrently, improved analytical capability has allowed the positive
identification of complex organic chemicals at ever lower concentrations. As
a result, many chemicals, which before had not been detected, have now been
reported to be present at trace levels.
One unexpected finding from scientific investigations was the widespread presence of some of these chemicals
throughout the ecosystem, often at locations remote from known sources.
Some
of the substances identified in the Board's 1983 report, An Inventory of
Chemical Substances Identified in the Great Lakes Ecosystem (4), are known to
cause problems but, for others, detrimental effects have not been establish
ed. Some of these chemicals have only been identified in local areas; others
are more widespread.
The assessment and control of this plethora of complex
organic substances and metals in the lakes has become the major issue facing
Great Lakes managers.
Also during this period, the role of some chemicals in causing cancer in
humans, tumors and deformities in fish, plus a wide range of other detrimental
human and environmental problems heightened public concern. Some of the
chemicals present in the Great Lakes are known to produce detrimental effects
at the concentrations encountered in the ecosystem; many of these are already
subjected to regulatory control.
Others are known to produce detrimental
effects at elevated concentrations, but little or no information is available
regarding effects which may occur at the low levels encountered in the

environment.

For most of the chemicals, little or no information is available

for any concentration.
Thus, for many substances, descriptive words such as
toxic, hazardous, persistent, or innocuous cannot be affixed until after
studies of effects and persistence are conducted.

Given this concern, the major focus of the Water Quality Board, now and in

the forseeable future, is persistent toxic substances in the Great Lakes eco
system. The concern relates to the known and potential impacts of these
chemicals on human health and the aquatic ecosystem.
Past experience with
such persistent toxic substances as mercury, DDT, PCB, dieldrin, and mirex has
clearly demonstrated that once these persistent chemicals get into the system,
it is extremely
difficultto remove them.
Emphasis must be placed on preven
tion of contamination problems, and strong efforts must be undertaken to
develop effective and efficient responses to identified problems.
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This chapter places the persistent toxic substances issue into perspective
by describing:
l.

The sources of persistent toxic substances to the ecosystem.

2.

Historic and current remedial programs that deal with these sources.

3.

The Board's dual initiative, designed to facilitate activities in a
more orderly and complete fashion.

4.

Research and information needs for the resolution of the persistent
toxic substances issue.

SOURCES AND PATHWAYS
Many anthropogenic substances enter the ecosystem by pathways and in con
centrations which do not easily lend themselves to control.
Major pathways
include not only municipal and industrial point sources but also urban storm
water discharges and combined sewer overflows; rural land runoff; atmospheric
deposition; groundwater migration, including pollutants coming from waste
disposal sites and landfills; and release from bottom sediment in rivers and
lakes. These substances, often present in minute quantities in these sources,
simply do not lend themselves to normal pollution control technology.
Indeed,
there are qUestions as to whether some of these sources can be controlled in
any economically acceptable fashion.
Municipal and Industrial Point Sources

The best quantified and historically the largest source of persistent
toxic substances to the Great Lakes system are industrial and municipal point
sources.
These sources are regulated through established programs in both
countries. Experience has shown that municipal and industrial discharges are
the most controllable sources.
.
Storm Water Discharges and Combined Sewer Overflows
Storm water discharges and combined sewer overflows are known sources of
persistent toxic substances; their impact has been clearly documented in
localized situations, such as harbors.
However, the overall magnitude of
these sources and their impact on the open lakes is unclear.
In some well
documented problem areas, such as Milwaukee, structural solutions are
being
implemented.
Atmospheric Contamination

Believed to be a significant pathway, atmospheric deposition of persist
ent
toxic substances to the lakes is considered poorly understood and quantified.
Both Canada and the United States operate atmospheric deposition monitor
ing
programs.
While these networks as well as individual research indicate
significant loadings of certain chemicals, many technical uncertainties
exist. The volatilization process of these chemicals from the water
column to
the air is also not fully understood.
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Authority to regulate emissions to the atmosphere is based on clean air
requirements. However, since atmospheric deposition is suspected to be a

significant pathway by which persistent toxic substances reach the Great
Lakes, additional authority and effort may be required to control emissions,
with the specific added goal of protecting the Great Lakes ecosystem.
Groundwater Contamination

Waste disposal sites and deep well disposal have been documented as real

and potential sources of contamination to groundwater.
The groundwater, which
is a major source of water to the lake system, can transport these contam-

inants to the surface waters. Based on studies conducted under the auspices
of the Niagara River Toxics Committee, plus other site specific studies, it is
suspected that groundwater contribution of persistent toxic substances is sub
stantial. However, considerable work is needed before the magnitude and
significance of the total contribution is understood.

Agricultural Activities
The surface runoff of persistent agricultural pesticides from farm lands
into the Great Lakes has been a historic concern.
It has not, however, been

well quantified.

Both Canada and the United States have banned the use and

production of certain agricultural chemicals, such as toxaphene and DDT.

No till, ridge till, and other agricultural practices, are presently being

promoted to reduce soil erosion and phosphorus and pesticide runoff into
surface waters. These practices have resulted in expanded use of chemicals to
control weeds and pests.
With reduced surface runoff and expanded use of
chemicals, the concern has now become the increased quantities of pesticides
entering the groundwater via percolation through the soil. The long term

system implications for the lakes need to be understood.
In Place Pollutants

The historic deposition of persistent toxic substances into sediments has

been singled out as the major concern in many localized situations, described

in Chapter 2. These sediments can be a source of pollutants into and through
the food chain.
Activities to remove, treat, isolate, or dispose of these
polluted sediments are underway or proposed in some areas. The impacts of the

removal and disposal technologies being considered need to be carefully

monitored and refined.

THE GOAL
The goal of regulatory measures is to control and ultimately prevent the

entry of persistent toxic substances into the Great Lakes,
human health and the aquatic ecosystem. The intent of the
in the l978 Agreement "is to virtually
eliminate
the input
substances," and the philosophy ... for control of inputs
substances shall be zero discharge."
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in order to protect
programs called for
of persistent toxic
of persistent toxic

%
REGULATORY INITIATIVES TO DATE
The initial response of the regulatory authorities to the persistent toxic
substances issue was one of caution, in part because of the overwhelmingly
large number of chemicals, the lack of information about detrimental effects,
the dearth of applicable control technologies, and the inadequacy of enabling
legislation.
Some persistent toxic substances and some sources were relatively
straightforward to control.
For example, when Canadian and United States
chlor alkali processes were determined to be the source of mercury in Lake
St.
Clair and the Detroit River, elimination of the use of mercury or improved
housekeeping significantly reduced mercury loadings to the Great Lakes.
Subsequently, mercury levels in fish also declined.
Treatment technologies
have been, and will continue to be developed and applied for a number of other
toxic substances, primarily those associated with point source discharges.
Such controls have been implemented through the National Pollutant Discharg
e
Elimination System in the United States and through Control Orders in the
Province of Ontario.
For other substances, such as DDT and PCB, because of the nature of their
use and their widespread presence in the ecosystem, source control was more
difficult. The only alternative was a drastic restriction in, or an
outright
ban on their use, with a subsequent reduction in production and waste
disposal.

In the assault on toxic substances, Canada and the United States enacted
several landmark pieces of legislation.
Existing legislation was also used,
and provisions of other acts were revised, in order to render them more
effective.
Previous reports of the Board's Toxic Substances Committee, in
l980 and 198l, summarized these legislative activities in some detail.
In its
l983 report to the Commission, the Board provided an update of control ini
tiatives.
Chapter 5 of this report details significant developments in
legislation, regulations, and media specific activities since the 1983
update.
The Board notes that these significant developments provide a pos
itive contribution in the continuing efforts of both Canada and the United
States to abate the threat posed by toxic substances.
The persistent toxic substances issue has taken the regulatory authOrities
far beyond the bounds of conventional control technology which could be appl
ied to point sources.
The regulatory authorities have responded to the change
in the nature of the contaminants from conventional to toxic pollutants, the
change in the types of sources to be considered, and the shift in the types
of
controls which must be applied.
The challenge presently facing the regulatory
authorities today has many facets, including:

1.

2.

Application of existing legislation, or development of new enabling

legislation, development of new regulations and standards, and
implementation of programs and other measures to prevent the entry of
known persistent toxic substances into the Great Lakes ecosystem.
Development and application of biologically based testing procedures
for the protection of both human health and the aquatic ecosystem.
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7
3.

Proper use and interpretation of available scientific information in

the conduct of hazard and risk assessment, in order to decide which
substances in the Great Lakes ecosystem pose what magnitude of threat
to human health and the aquatic ecosystem, and under what circum
stances.

4.

Application of technology to control the entry of persistent toxic
substances into the ecosystem or to facilitate their isolation,
removal, and/or destruction.

Chapter 4 of this report describes the nature and the extent of the

response of the lake ecosystem to these measures, including trends in decreas

ing concentration of such substances as DDT, PCB, HCB, mercury, and mirex in
fish tissue.
However, the Board notes that some of the most recent trend data

seem to indicate an increase for some contaminants, or at least a levelling

off in some areas, after the dramatic decline of the l970's.

Thus, there are questions about whether the controls applied to date are
sufficient to reduce the residue levels of the target chemicals to the point
that human health and the aquatic ecosystem are protected and beneficial uses
restored.
This could also bring into question the present philosophy toward
the control of persistent toxic substances.
Nonetheless, the Board believes
that progress will continue and will also manifest itself in new directions
and new thinking.

WATER QUALITY BOARD INITIATIVE
The Water Quality Board has affirmed that understanding and controlling
persistent toxic substances must be its primary focus. The Board appreciates

that many technical uncertainties exist.

Therefore, the Board has developed a

plan to better understand sources of these substances and to identify control
options.
At the same time, the Board acknowledges the compelling need for
urgent response, due to known and potential health concerns.

The Board has adopted a dual approach to protect the Great Lakes ecosystem
from the negative impacts of persistent toxic substances:
l.

The Primary Track is an action oriented approach which will attack a
short list of known Critical Pollutants (see below) about which
remedial action programs should focus.

2.

The Comprehensive Track will systematically analyze and prioritize
the approximately l,000 substances of potential concern that exist in
the Great Lakes ecosystem.

The differences between the two tracks relate to the time scale. The Board
recognizes that, in the long term, a rigorous system must be employed to

understand and regulate this vast number of substances.

Critical Pollutants

By consensus, the Water Quality Board has developed the following list of
Critical Pollutants:
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Total polychlorinated biphenyl (PCB)
Mirex
Hexachlorobenzene
Dieldrin
DDT and metabolites
2,3,7,8 tetrachlorodibenzo p dioxin (2,3,7,8-TCDD)
2,3,7,8 tetrachlorodibenzofuran
Benzo a pyrene
Alkylated lead
Toxaphene
Mercury
These chemicals are all present in the Great Lakes ecosystem (some locally,
some widespread), are highly toxic, persistent, and can bioaccumulate to
levels which can threaten human health and the aquatic ecosystem.
The concern
regarding these substances is not new, nor are control programs for
some of
these substances; their presence and detrimental effects have been recogniz
ed
for years.
The Board considers it reasonable to use these selected substances to
characterize sources and pathways and to guide surveillance, modellin
g, and
remedial studies.
Several of these chemicals are members of larger families,
so that a controK action taken for one substance would concurrently control
other substances as well.
The Board will revise the Critical Pollutants list when either:

1.

Information dicates that the presence of a chemical has declined
to a
point that it is considered "controlled", or

2.

Information has been developed which suggests the need to add a
substance.

Primary Track

The primary track is an action oriented approach which uses existin
g in
formation in order to identify needed additional effort or remedia
l programs.
The Board will work with the jurisdictions to identify what further
efforts
and actions should be taken to curtail inputs of these Critical
Pollutants.

The Board seeks to immediately identify and quantify, to the
extent
possible, sources of the Critical Pollutants. Where sources are
known and
controllable, the Board expects the jurisdictions to focus their
regulatory
programs and take remedial action to abate these sources to the
extent
possible.
This action may, at times, centre on localized situations such
as
in areas of concern.
Through the Committee organization, described in Table 3, the
Board will
review and report on the Parties' use of their authorities
to eliminate the
input of these Critical Pollutants from identified sources.
The Board
foresees the jurisdictions having taken all possible action
to eliminate

sources within the next three to five years.
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TABLE 3
COMMITTEE RESPONSIBILITY IN WATER QUALITY BOARD INITIATIVE
PRIMARY TRACK

SOURCE IDENTIFICATION AND QUANTIFICATION

Water Quality Programs Committee
0
General direction for conduct of primary track.
Point Source Coordinators
0
Municipal and industrial point sources.
Nonpoint Source Subcommittee
0
Storm water discharges, combined sewer overflows; rural

land runoff;

and groundwater, including pollutants coming from landfills.

Surveillance Work Group
0
Tributary inputs and atmospheric deposition.

0

0

Assembly of environmental trend information.
Quality assurance coordination.

Dredging Subcommittee
o
Re entry of contaminants from bottom sediment.

COMPREHENSIVE TRACK
Coordinating Committee
0
Chemical verification and organization.
0
Coordination for hazard assessment.
Surveillance Work Group
0
Assembly of exposure information through monitoring of ambient
environmental conditions.
Toxic Substances Committee
0
Assembly of production, use, and disposal information, in order to
determine potential for exposure.
0
Estimate the extent of ecosystem protection and restoration.
0
Investigate routes of exposure of human beings to persistent toxic
substances from the ecosystem, including consideration of whether the
Great Lakes component of the total exposure is significant and, if
so, whether measures can be taken for reduction.
0
Assist the Programs Committee in identifying the best options to
control the input of persistent toxic substances into the Great Lakes
ecosystem.
o
Computerization and updating of the 1983 Inventory, in order to allow
easier use of the data and the maintain its currency and relevance.
Human Health Effects Committee
0
Assembly and evaluation of human health effects information.
0
Conduct of human health hazard assessment.
Aguatic Ecosystem Objectives Committee
0
Assembly and evaluation of aquatic ecosystem effects information.
0
Conduct of aquatic hazard assessment.
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The Board recognizes, however, that for these Critical Pollutants there
may be no "quick fix," because some sources have not yet been fully characterized or quantified.
The Great Lakes jurisdictions are encouraged, therefore,
to direct their activities to develop sufficient understanding to characterize
and quantify the pollutants coming from these sources, so that the
justification can be developed for taking appropriate remedial action against
these sources. A major requirement will be to target surveillance and
monitoring programs for such sources and pathways as atmospheric deposition
and groundwater.

The Board intends to use simple models and other tools which predict load
ings, cycling, and trends in ambient conditions. The models will be used to
develop a rudimentary mass balance for the Critical Pollutants, in order to

increase understanding of the relative magnitude and significance of the

loadings from each source and pathway and to determine the responsiveness of
remedial programs. The approach is analogous to that followed for phosphorus
control.

This approach should not delay action for known problems and problem sub
stances but, rather, should lead to additional needed controls.
For example,
it can be assumed that, due to the severity of the problems posed by these
Critical Pollutants, this approach and understanding could identify the need
for new approaches and, as necessary, regulatory measures.

It is impossible to assign a time frame for satisfactorily controlling

these other sources of Critical Pollutants. Also, the Board will maintain a
readiness to address problems associated with other chemicals as the need
arises.

Comprehensive Track

Managing the Larger Problem

In its 1983 report,
An Inventory of Chemical Substances Identified in the
Great Lakes Ecosystem" (4), the Board identified approximately 1,000 chemicals.
Some of these substances are known to produce detrimental effects at
the concentrations encountered in the ecosystem; many are already subjected to
regulatory control. Others are known to produce detrimental effects at
elevated concentrations, but little or no information is available regarding
effects at environmental levels. For still other substances, little or no
information on effects is available for any concentration.
Thus, for many
substances, descriptive words such as toxic, hazardous, persistent, or
innocuous cannot be affixed.
Further, other chemicals not presently included
in the Inventory, may be identified in the future.
The Board will also
consider those substances.

The task, then, is to organize the'Inventory of chemicals, in order to

identify chemicals of concern and chemicals for which information needs to be
developed.
Following this, assessments of potential hazard and decisions
about concern, remedial action, and regulatory control can be taken.
The Water Quality Board and the Science Advisory Board have agreed to

coordinate their efforts to verify and assess chemicals of concern.

Under

this approach, if a substance is deemed to pose a significant threat or a

potential threat to human health or the aquatic ecosystem, that substance will

be considered to require attention or control as a Critical Pollutant, subject

to the Primary Track procedure described above.
Verification

Chemicals in the 1983 Inventory have been divided into two groups:
verified and other. The verified group contains 495 organic and 60 inorganic
chemicals whose presence in the ecosystem is assured. The other group
includes chemicals whose presence cannot be confirmed, i.e. there is

reasonable doubt regarding their presence, based on the analytical chemistry;

natural products, although possibly enhanced through anthropogenic sources;
erroneous entries into the Inventory; and innocuous salts.
As a result of

this exercise, no chemical has been excluded from further consideration.
The verified chemicals have been organized into categories, for the

purpose of developing and applying generalized fate scenarios.

The categories

consider source, use, and chemical structure, and use available data.
The
objective is to determine where chemicals or groups of chemicals tend to
concentrate and/or partition in the ecosystem.

The principal categories are pesticides, petroleum products, and deter
gents.
Each of these categories has been subdivided, and structurally related
chemicals grouped together.
The intention is to select representative chem
icals from each category for the development of generalized fate scenarios.
This approach compensates for the lack of fate-related information on approximately half of the chemicals in the 1983 Inventory and avoids the necessity
of assembling or developing specific information for all of the chemicals.
Hazard Assessment

The Board is proceeding to conduct hazard asseSsments of these chemicals,
a process requiring both exposure and effects information.
Extant exposure
information will be assembled from surveillance and monitoring data collected
to date, as reported in the 1983 Inventory and in other reports. The revised
Surveillance Plans, presently under development (see Chapter 4) will provide a
means to ensure provision of additional data which may be required for the
evaluation process called for in the Comprehensive Track.
The Board will also
consider potential exposure, to be established from the assembly of
production, use, and disposal information.

The two Boards, through their Human Health Effects Committee, have already

reported on hazard assessments, conducted from a human health perspective, for

chemicals previously identified in the Great Lakes ecosystem (5,6). The
Committee developed a toxicity profile for each of these chemicals, using

eight criteria:

oral L050 (i.e. the dose of a substance which is lethal

to 50% of the test organisms, when administered orally), carcinogenicity,
chronic adverse effects, central nervous system effects, reproductive effects,

teratogenicity, mutagenicity, and permissible exposure limits.

These data,

when combined with exposure information, allowed hazard assessments to be
made. The product was a grouping of chemicals into five categories:
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l.

2.

Chemicals which may impact on human health in the event of high
local
contamination.

Chemicals with known effects in mammals that are currently subjected

to regulatory monitoring.

3.

Chemicals with known chronic effects in mammals that are not current
ly subjected to regulatory monitoring, but for which monitoring
should be considered.

4.

Chemicals of minimal concern from a human health perspective.

5.

Chemicals with insufficient toxicity data available to conduct a
human health hazard assessment.

The Human Health Effects Committee is applying the same procedure to
the
chemicals in the 1983 Inventory.
Similarly, the Aquatic Ecosystem Objectives Committee is developing
a
procedure to assess hazard from an aquatic ecosystem perspective. The
tentative criteria are:
melting point, solubility in water, vapor pressure,
octanol water partition coefficient, water/sediment soil partiti
on
coefficient, persistence and degradation, and LC5° for a sensitive
freshwater fish species (i e. the concentration of a substance
which is lethal
to 50% of the fish being tested).
Additional, more sophisticated data
elements will be included at later stages of the assessment process
.
Estimation of Extent of Ecosystem Protection and Restoration

While the goal toward persistent toxic substances is virtual elimina
tion
of inputs and the philosophy is non degradation and zero dischar
ge, the tech~
nological impracticality of controlling some sources and the economi
c limita
tion of controlling others raises the question: What degree of
restoration
balances environmental, economic, and social costs when weighed
against risks
and benefits?
For some substances, concentrations have been established, below
which the
substances do not pose a threat to human health and the aquatic
ecosystem.
These concentrations are expressed, for example, as Agreement objecti
ves or
regulatory limitations.
For example, the U.S. Food and Drug Administration
and the Canada Department of National Health and Welfare have
published ad
visories regarding human consumption of fish, and the l978
Agreement objec
tives are "no effect
levels, for the protection of aquatic life, human cone
sumers of fish, or fish-consuming aquatic birds.
Meeting these values ensures
a strong measure of protection of human health and the aquatic
ecosystem, as
defined by the Agreement objectives or regulatory limitations.
Exceeding
these values provides a defensible scientific basis for additional
control
measures.

For other substances, presumed to act with no threshold of
effect, there
is no safe level.
Such instances include carcinogens which act directly on
the genetic material in the cell nucleus.
Thus, there is no generally recog
nized safe level of exposure.
In such instances, standards can only be set
.-
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5.

Conduct of a hazard assessment, from both a human health
and an

aquatic ecosystem perspective, for chemicals identified in
the 1983
Inventory.

Atmospheric Contaminants
Jurisdictional air programs in the Great Lakes Basin
focus primarily on
protection of human health and ignore the impacts of
air emissions on the
chemical quality of other media.
No jurisdictions in or immediately upwind of

the Great Lakes Basin establish toxic pollution emission
limits for new and
existi
ng point sources, based upon the effect of these emissi
ons on Great
Lakes water quality.
Improved air quality models are under development in
both the United States and Canada, and extension of
these models may be

required to develop air and water quality-based emissions
limits for air point
sources.
Both Canada and the United States operate networks to
monitor atmospheric
deposition.
Samples of settled particulates and precipation are
analyzed for
a range of organic substances and heavy metals of
concern to the Great Lakes
ecosystem. While the efforts of both countries to
gather data on pollutant
loadings due to wet and dry atmospheric deposition
are noteworthy, the United
States and Canadian networks do not collect and analy
ze samples in the same
way.
Thus, the data cannot be readily compared and used
to estimate whole
lake loadings.

In recognition of these concerns, the Great Lakes
environmental administrators have approached the federal governments to
jointly monitor the
atmospheric deposition of toxic substances in the
Great Lakes Basin.
The Water Quality Board recommends that:
l.

The Great Lakes jurisidctions explicitly recog
nize the effects of
air emissions on water quality in general, and
on Great Lakes water
quality in particular, in the formulation of
air quality statutes,
regulations, and standards.

2.

The Parties standardize sampling and analytical
methods for the
United States and Canadian atmospheric depos
ition monitoring net
works, place greater emphasis on gathering organ
ic pollutant deposi
tion data, and maintain the resulting data in
a computerized data
base.

3.

The Parties continue to improve mathematical
models which could be
used to describe the transport, deposition,
and fate of atmospheric
pollutants in the Great Lakes Basin.

Groundwater Contamination

Most major groundwater research has been initiated withi
n the past

l0 20
years.
Little information exists for organic compounds,
because many have
either been newly created or only recently detected
by modern analytical
instruments.
Consequently, the physical, chemical, and biological
properties
that affect the disposition and fate of contaminants
under diverse and comple
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subsurface environments remain poorly understood.
Substances that are soluble, nonvolatile, and persistent pose major threats to Great Lakes water
quality via the groundwater pathway.

Additionally, remedial measures available to either prevent or clean up
groundwater contamination have only recently been developed; therefore, their
long term effectiveness remains to be demonstrated. Their useful design lives

may be shorter than the period of time for which some persistent toxic
substances will need to be isolated prior to their degradation.
Available
mathematical models for predicting migration of chemical and microbiological

parameters in subsurface environments will remain inadequate until monitoring

difficulties are overcome, aquifers become adequately characterized, and
contaminant transport, attenuation mechanisms, and dispersive processes are
fully understood.
The Water Quality Board recommends that:
4.

The Parties undertake programs to establish the impact of contaminated groundwater on the surface waters of the Great Lakes Basin
ecosystem.

In addition, the Board supports the recommendations of the Niagara River
Toxics Committee regarding investigation of sub surface hydrogeology and con
taminant migration.
In-Place Pollutants
Research areas that need to be addressed include:
1.

Methods to determine the site specific significance of in-place
pollutants.
These might include, among others, tests for toxicity,
bioaccumulation, or carcinogenicity.
'

2.

An evaluation of remediation alternatives for use when in place
pollutants are judged to be significant.
These might include

in-place immobilization or decontamination as well as various removal

techniques.

3.

An evaluation of alternative disposal options for contaminated

sediments that are removed.
These might include in water confined
and unconfined disposal, upland disposal, shallow and deep water open
lake disposal, and capping with uncontaminated sediments.

In North America, the U.S. EPA and the U.S. Army Corps of Engineers have
undertaken a major study entitled the "Interagency Field Verification of
Testing and Predictive Methodologies for Evaluating Dredged Material Disposal
Alternatives Program". This program is exploring some of these research

topics in marine environments.

The study site is Black Rock Harbor,

Bridgeport. Connecticut.
The Corps of Engineers is also conducting studies on
alternative dredging techniques for contaminated sediments in their "Improve
ment of Operation and Maintenance Techniques Research Program" work unit
entitled
New Dredging Concepts .
Most of this testing is also being carried
out on the Atlantic coast.
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Some of the marine research being conducted will be applicable to the
Great Lakes, but much of it will not be, due to differences in the test

species and salinity conditions. Other relevant research is being conducted
'in a piecemeal fashion with very limited resources. In view of the signif

icance of in place pollutants to the Great Lakes ecosystem and the short
comings of past and ongoing marine research to the Great Lakes situation, the
Water Quality Board recommends that:
5.

The Parties, through appropriate research and demonstration efforts,
catalogue and evaluate the effectiveness of alternative approaches
for the isolation, removal, treatment, and/or disposal of in place
pollutants.

Aquatic Toxicity Testing

The thrust of the Water Quality Board's approach is to deal with specific
toxic compounds.
This is primarily due to the concern of human health related
to the consumption of Great Lakes fish.
The Board recognizes that the work
needed to control these compounds will take time.

Both Canada and the United States now use biological monitoring tests to
identify discharges of complex mixtures that are acutely toxic to aquatic
life.
There are few point source discharges in the Great Lakes Basin whose
effluent is acutely toxic.
Nevertheless, the Board believes that a systematic
binational program is warranted to identify effluent toxicity.
Such iden
tification of toxicity to aquatic life can lead to immediate remedial action.
The program should utilize agreed upon test procedures and protocols, in order
to ensure that the resulting data are comparable. The Surveillance Work Group
will advise the Board on available testing procedures and their application to
selected municipal and industrial sources.
Investigation of Sublethal Effects

Laboratory toxicological data indicate that many of the contaminants
present in the Great Lakes ecosystem have the potential to produce adverse
sub lethal effects at all trophic levels.
These effects include inducement of
tumors, papillomas, fin erosion, and skeletal deformities; impairment of re
production; or interference with a number of biological processes.
However,
there have been few unequivocable field observations to support the laboratory
findings, reflecting the critical absence of systematic bio effects and eco
system health monitoring programs.
Field studies have reported several observations of impairment, such as
non cancerous, goiter-like tumors in fish, and declines in the population of
certain fish species.
However, a direct cause and effect relationship between
chemical contaminants and biological response has not necessarily been dem
onstrated, because of such confounding factors as habitat changes caused by
nutrient over-enrichment and dredge and-fill operations.
Given the large number of chemicals present in the Great Lakes ecosystem,
there is a definite need to determine if environmental contaminants cause
sub-lethal problems.
The need for such causative information is critical, for
instance, for the management of the fishery resource:
impairment of any one
component of the food web as a result of contamination (whether it be a
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reduction in the spawning success of a particular fish species or a change in

the food base) can have an impact on individual fish species as well as local

and lakewide fish communities.

A systematic bio effects and ecosystem health monitoring program would:
l.

Allow detection of morphological and physiological anomalies result
ing from low levels of contamination.

2.

Allow assessment of present ecosystem health at the individual,
population, and community levels.

3.

Provide an early warning of adverse contaminant effects before they
emerge as crisis issues.

4.

Specify protocols for laboratory studies to confirm the relationship
between field observations and chemical exposure.

The Water Quality Board recommends that:
6.

The Parties support the continuing development and application of
suitable diagnostic techniques for the assessment of potential sub
lethal effects of Great Lakes contaminants on the health of fish and
other aquatic organisms in the Great Lakes ecosystem.

TRACKING ALKYL LEAD COMPOUNDS
In response to the Commission's concern about the contamination of the St.
Lawrence River near Maitland, Ontario with alkyl lead compounds, the Committee
derived a preliminary estimate of maximum tolerable human dose of alkyl lead
from fish.
To do this, the Committee used information on animal studies and
human exposure in conjunction with the established standards for tetraethyl
lead exposure in the work place.
Alkylated forms of lead are very toxic.
They are more completely absorbed
from the intestinal tract than inorganic forms of lead. Their distribution
and fate in the human body differs from that of inorganic lead in several
respects in that they are cleared from the body after acute poisoning, but in
chronic exposure a portion is subject to conversion to inorganic lead and is
added to the total lead burden.
Assuming a consumption of 200 grams of fish
per week by an adult, the concentration of alkyl lead in fish should not
exceed 2 mg/kg (as lead, fresh weight).
For adults who consume greater
amounts of fish, for children, and for women of childbearing age, the con
centration limit should be less.
In view of the considerable variation of alkyl lead concentrations in the
samples analyzed to date, the jurisdictions are faced with considerable dif
ficulty in issuing appropriate advisories. 0f the jurisdictions affected,
only New York and Ontario thus far have addressed the question of tolerable

dose in their advisories to the public.

Based on a consideration of total

lead intake, the New York derivation does not differ materially from that of
the Health Effects Committee.
The New York advisory also considers some of
the uncertainties in the available data base.
In the opinion of the Health
Effects Committee, it is protective.
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The Ontario advisory calls for limited consumption of fish and recommends
no consumption by women of childbearing age and by children under 15 years of
age where the total lead in the edible portion of fish exceeds l mg/kg.

Whereas monitoring for total lead content may be sufficient for regulatory

purposes, it remains necessary to determine the exact chemical species of
lead, including changes in speciation of organic lead with time, for a more
complete toxicological evaluation.
Information on the type of discharge (con
tinuous vs. discontinuous) would be useful to those who evaluate the ana
lytical data.
The Water Quality Board recommends that:
7.

The jurisdictions continue to monitor lead concentrations in the
edible portion of fish, at locations where inputs are known to exist,
in order to establish the potential for human exposure.

8.

The Parties establish consumption guidelines for lead in fish, in
order to protect human health.
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2. Areas of Concern

BACKGROUND
Since 1973, the Board, in its annual assessments of water quality in the
Great Lakes has identified specific areas, such as harbours, river mouths, and
connecting channels, which have serious water pollution problems.
In 1974,
the Board identified 23 such areas in the Upper Great Lakes and 46 in the
Lower Great Lakes. These areas were termed problem areas, and defined as geo
graphical locations in the boundary waters where one or more of the general or
specific water quality objectives in the 1972 Agreement or jurisdictional
standards or criteria were not being met.
In 1975 the Board described water

quality conditions, identified significant municipal and industrial dis

chargers, and described pollution control efforts for a modified list of 63

problem areas".

Some minor areas from the first list were consolidated and

some new areas identified; still other areas showed improvement in water
quality conditions as a result of remedial measures.

In 1976, a more thorough analysis of the available water quality data for
the problem areas was carried out.
As a result of this analysis, 17 pre
viously identified problem areas were deleted:
5 had no violations detected,
7 had unsubstantiated impact on the boundary waters, 2 had no known man made
sources, 2 areas were merged, and 2 were redesignated as part of a whole lake
problem for Lake Ontario.
Naukegan Harbor in Lake Michigan was newly
designated as a problem area because of PCB contamination.
Thus the list of
problem areas was reduced to 47; this reduction did not indicate major im
provements in water quality but did more accurately reflect the available data.
The Board, in its 1977 Annual Report, again listed the problem areas,
described the nature of the problem, identified dischargers of one or more
substances that were probably causing the problem, and commented on the
progress toward compliance with jurisdictional enforcement programs. The
Board indicated its intention to use this method of relating control programs
to water quality objectives in future years.
In 1977, there were still 47 problem areas, although some changes were
reported. One new area (Conneaut, Ohio) was described by the Ohio Environ
mental Protection Agency (EPA) due to the water quality problems related to
dissolved oxygen, total dissolved solids, iron, and zinc.
The St. Lawrence
River, formerly designated as a problem area because of oil spills from
vessels, was removed from the list because of improved conditions.
That report also described remedial programs in the drainage basin of each
problem area and the progress toward meeting boundary water quality objectives

through limitations on discharges. It was noted that, in some instances, dis
chargers had complied with agency requirements but problems still existed in
the water, the sediment, or the fish living in the area. In other areas,
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all sources were not yet in compliance with requirements. The Board noted
that, if the problems persist after all dischargers have completed their
proposed programs, there may be a need to impose more stringent requirements
to meet the Agreement objectives.
In addition, as new specific objectives
became incorporated into the Agreement, changes in problem area designations
could be expected.

In l978, the Board noted that the 1972 Agreement objectives, which were
originally used as the basis for identifying problem areas, did not contain
the specific objectives for toxic substances referenced in the l978 Agree
ment. The Board requested the jurisdictions to review the problem areas using
criteria which included the additional Agreement objectives.
The Board also
proposed three categories of problem areas, where:
l.

Water quality objectives had not been achieved because remedial
programs were not yet completed.

2.

Remedial programs had been completed, but a delay could be expected
before conditions in the lake showed improvement.

3.

Further remedial programs may be required.

A total of 48 problem areas in the Great Lakes Basin were identified using

the new criteria. Of these, 26 were classified in Category l, 6 in Category 2
and 16 in Category 3.
The Board reported on the status of compliance of
dischargers with domestic enforcement programs and an assessment by the
jurisdictions of whether or not completion of these remedial programs would
result in achievement of Agreement objectives.
New problem areas were identified in Lake Ontario, near Mississauga,
Ontario, due to high phenol concentrations observed near the Gulf Oil of
Canada outfall; and in the St. Lawrence River, at the mouth of the Grasse
,
River, New York, where high levels of PCB were reported.
In the Lake Erie
Basin, the Pine River in Michigan was dropped from the list; surveillance
activities during 1978 found no coliform violations in the St. Clair River at
the mouth of the Pine River.
In 1980, the Board's report provided an update of water quality conditions
in the problem areas, status of compliance of dischargers, and detailed
assessments of whether or not completion of proposed remedial programs would
likely result in the achievement of Agreement objectives.

The Board reported on the previously identified problem areas in the Lake
Ontario, Erie, and Huron Basins.
Two new problems were reported in the Lake

Superior Basin by Michigan, at Marquette and at Munising, where high coliform

counts had resulted in beach closings. Michigan also identified a new problem
in the Lake Michigan Basin at White Lake as a result of toxic organic com
pounds entering the lake through contaminated groundwater.
The Board noted that problems with toxic substances were being identified
throughout the Great Lakes Basin ecosystem. Specifically, Agreement
objectives for PCB, DDT, and dieldrin were reported as being frequently exceeded in predator and forage fish in many of the lakes.
The importance of
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atmospheric transport and the need to determine the ecological impact of these
compounds were identified.
The Board apprised the Commission that, consistent
with the ecosystem concept of the 1978 Agreement, the Board planned to change
the perspective in which toxic substance inputs and their impacts would be
addressed on a system basis rather than focusing on localized geographical

areas.

In 1981, the Board noted that the

problem area

approach lacked con

sistency in identification and assessment of the problems and usually relied

only on water quality data.

Board decided to establish

In order to provide an ecosystem perspective, the

areas of concern" based on environmental quality

data for all media (sediment, biota, and water) and to evaluate these areas
with uniform criteria.
Available environmental data were collected and used

to provide as complete a description as possible for each area of concern.

To

the extent possible, the Board established the human health and environmental

significance of the observed ecosystem quality, and established cause effect

relationships between these conditions and the sources of environmental con
taminants.

The Board classified areas of concern into one of two categories, based on
consideration of which Agreement objectives or jurisdictional values were

being exceeded; the concentration, persistence, and toxicity of contaminants

found; the geographic extent of the area affected; which uses were impacted;
whether the pollutants which exceeded criteria were related to current dis
charges; whether there were any transboundary implications; and professional
judgement:
1.

Class "A" - those areas exhibiting significant environmental

2.

Class "B"
those areas exhibiting environmental degradation, where
uses may be impaired.

degradation, where impairment of beneficial uses was deemed to be
severe.

Eighteen Class l'A" and 2T Class "B" areas of concern were identified and
reported in l981.
It was recognized that the classification for any specific area would
change as knowledge about processes within that system increased or as the
environmental problems diminished due to remedial measures. The Board was
also sensitive to the concern that these classifications might be construed
as
tacit approval to abandon remedial actions in one area vis a vis another.

Wherever an Agreement objective or jurisdictional value was exceeded, the

implication was that there existed a potential or real threat to public
health, an impairment of water use, or a deleterious impact on the lake or
its
denizens and, therefore, that corrective measures were required. The Board
unequivocally stated that all identified areas of concern should be matters
of
jurisdictional attention.
However, because of the highly toxic and, there
fore, human health related problems associated with some areas, and because
of
limited financial resources, the Board believed that classification was
necessary to assist the jurisdictions in their respective environmental
management programs.
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In 1982, the Board evaluated the l8 Class "A" areas in terms of the nature
and extent of environmental problems and their consequences, the sources of
pollution, and the status of remedial measures to correct the problems.
Based
on its evaluation, the Board reached one of the following conclusions for the
various problems identified in each area of concern:
I.

Remedial measures currently in operation will resolve the identified
environmental problems and restore beneficial uses over the near term
(5 to 10 years).

2.

Remedial measures currently in operation will not resolve the
identified problems and restore uses over the near term:

3.

A.

However, additional programs and measures have been imposed, and
these will be adequate and timely.

B.

Additional programs and measures have been imposed, and environmental problems will eventually be resolved and uses restored.
However, there is a long lag time between completion and
operation of the remedial measures and the response of the
environmental system.

C.

Even though all reasonable remedial measures have been or are
being taken, it is doubtful whether the environmental problems
will be completely resolved and uses restored.

D.

There are apparently no firm programs additionally planned that
will resolve problems and restore uses.

Insufficient information has been received or is available in order

to make a reasonable judgement as to whether control measures are
adequate, or to decide when such measures may be required.

Overall, the Board found that, for the majority of the areas of concern,
the programs currently in place were not adequate to solve the environmental

problems identified; however, in most instances, further measures were in the

process of implementation which, when completed, might resolve the problems.
In these cases, the Board noted that, while a recovery was likely, it would be
over a longer period of time, up to a decade.
In l983, the Board provided an update on the environmental conditions and
status of remedial efforts in the l8 Class "A" areas of concern and undertook
a similar effort for the 2l Class "B" areas.
During its review of the latter
areas, the Board encountered problems with the lack of specificity in both the
criteria used to classify the areas of concern and the guidelines for their
evaluation. This lack of specificity led to difficulties in interpreting the
available data.
For example, the primary criteria for designating an area of
concern as an "A" or "B" was whether or not beneficial uses were being im
paired. Many of the Class "B" areas exhibited conditions which could result
in some use impairment, such as limitations on fish consumption, restrictions
on dredging, and beach closings.
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The interpretation of data for the purpose of defining the problems and

deducing trends in environmental quality within the areas of concern also
posed some difficulties. For example, contaminant levels in fish might not
reflect local conditions but rather whole lake problems since many species of
fish do not remain in a given area of concern. Also, the occasional report of
a water quality objective or criterion being exceeded could be indicative of
either worsening or improving conditions.

This determination would depend

largely upon the availability of sufficient historical data to establish the

trend.

Further, many of the areas were designated as being of concern due to

high sediment contamination which might or might not be significant in terms
of overall ecosystem health depending upon the specific substances. Finally,
environmental systems could be slow in responding to remedial measures.

NEW CRITERIA FOR AREAS OF CONCERN
In order to overcome these difficulties and to provide a more complete and

coordinated assessment of the data and information provided by the juris

dictions, the Board has developed a procedure for assessment of data on the
boundary waters and those tributary waters which directly affect the quality
of the boundary waters. This assessment procedure includes:

1.

Assessment of the relative seriousness of the problem including its
extent and the uses being impaired.

2.

Evaluation of the significance of toxic substances in the areas of
concern.

3.

Consideration of the uncertainties related to remedial measures such
as dredging of in place pollutants, and the eventual response of the
environment to the remedial measures.

4.

Priority for dealing with demonstrated problems.

5.

Progress of assessment and remedial action plans.

In the past, the Board had not always been clear on how to track and
measure progress in areas of concern or how to remove a site from the area of
concern list.
To alleviate these problems, the Board has adopted a new system
of categories which represents a logical sequence for problem solving and
resolution. The categories identify the status of the information base, pro
grams which are underway to fill in information gaps, and the status of
remedial efforts.
Remedial Action Plans are developed in order to address
specific use impairments.
Resolution takes place when evidence can be pre
sented that the full complement of uses has been restored and the site can be
removed from the area of concern list.
Specifically, the appropriate jurisdiction will now describe each area of
concern in relation to the following six category sequence:

Category
l.

Explanation
Causative factors are unknown and there is no investigative
program underway to identify causes.
-33-

2.

Causative factors are unknown and an investigative program is
underway to identify causes.

3.

Causative factors known, but Remedial Action Plan not
developed and remedial measures not fully implemented.

4.

Causative factors known and Remedial Action Plan developed,
but remedial measures not fully implemented.

5.

Causative factors known, Remedial Action Plan developed, and
all remedial measures identified in the Plan have been
implemented.

6.

Confirmation that uses have been restored and deletion as an
area of concern (in the next Board report).

In Category 5 the effectiveness of remedial measures should be evaluated
within a reasonable period of time (three years) to determine whether or not

they are sufficient to restore beneficial uses in the area of concern.

If

not, it will be necessary for the responsible jurisdiction to either determine
additional remedial measures which will need to be implemented or indicate the
level of environmental quality expected in the area of concern should further
remedial actions not be adopted.

DESCRIPTION OF CURRENT AREAS OF CONCERN
Utilizing these new criteria, the Great Lakes jurisdictions have iden
tified 42 areas of concern in the Great Lakes and connecting channels.
These
areas are listed in Table 4 and geographically located on Figure l. The list
includes the previously identified 39 Class "A" and Class "B" areas plus 3
additional areas identified by Michigan. These new areas are Torch Lake and

Deer Lake Carp Creek Carp River in the Lake Superior Basin, and the Kalamazoo

River in the Lake Michigan Basin.

The Appendix contains a brief summary of the nature of the problems in
each area of concern, progress to date in implementing remedial actions,
resulting environmental improvements, and the jurisdiction's determination
of the status of Remedial Action Plans in accordance with the Board's six
categories.
Presented below is a brief summary of the types of environmental
problems, principal sources of the problems and remedial actions, and some
special studies being carried out in major areas.
Finally, the Board notes

the status of Remedial Action Plans being developed by the jurisdictions for
each area of concern and the expected dates for their formal submission.

ENVIRONMENTAL PROBLEMS
Most identified problems are associated with toxic substances; however, 27
of the areas still exhibit problems due to conventional pollutants.
Generally, there have been significant improvements in the environmental con
ditions in most areas of concern as a result of pollution abatement measures
which have been implemented over the past decade.
In some areas
the nature of the problem has changed significantly.
Improved water quality
in areas such as the Cuyahoga, Black, and Ashtabula Rivers in Ohio, and the
-34..

TABLE 4
AREAS OF CONCERN IN THE GREAT LAKES BASIN
MAP
REF. NO.a

JURISDICTION

Lake Su erior
Peninsuia Harbour
Jackfish Bay
Ni pi gon Bay
Thmdm hy
St. Louis River
Torch Lake
Deer Lake Carp Creek-Carp River

Ontario
Ontario
Ontario
mtmio
Minnesota
Michigan
Michigan

8
9
10
11
12
13
14
15
16
17

Lake Michi an
Ministique River
Menominee River
Fox River/Southern Green Bay
Sheboygan
Mi1waukee Estuary
Waukegan Harbor
Grand Ca1umet River/Indiana Harbor Cana1
Ka1amazoo River
Muskegon Lake
White Lake

Michigan
Michigan/Wisconsin
Wisconsin
Wisconsin
Wisconsin
I11inois
Indiana
Michigan
Michigan
Michigan

18
19
20
21

Lake Huron
Saginaw River/Saginaw Bay
Co11ingwood Harbour
Penetang Bay to Sturgeon Bay
Spanish River Mouth

Michigan
Ontario
Ontario
Ontario

22
23
24
25
26
27
28
29

Lake Erie
Ciinton River
Rouge River
Raisin River
Maumee River
B1ack River
Cuyahoga River
Ashtabu1a River
Wheat1ey Harbour

Michigan
Michigan
Michigan
Ohio
Ohio
Ohio
Ohio
Ontario

30
31
32
33
34
35
36
37

Lake Ontario
Buffa1o River
Eighteen Mi1e Creek
Rochester Embayment
Oswego River
Bay of Quinta
Port Hope
Toronto Waterfront
Hami1ton Harbour

New York
New York
New York
New York
Ontario
Ontario
Ontario
Ontario

38
39
40
41
42

Connectin Channe1s
St. Marys River
St. C1air River
Detroit River
Niagara River
St. Lawrence River

Ontario/Michigan
Ontario/Michigan
Ontario/Michigan
Ontario/New York
Ontario/New York

1
2
3
4
5
6
7

a.

LAKE BASIN/AREAS OF CONCERN

5% nge1.
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Buffalo River in New York has encouraged fish to move into once seriously

polluted areas only to become contaminated with chemicals from previously
polluted sediments and develop cancers or other abnormalities.
In other
areas, for example, the St. Louis River Duluth Harbor in Minnesota, con
ventional pollution problems may have even been completely resolved, but fish
contamination persists.
Toxic Substances

In all but 4 of the 42 areas of concern, surveillance and monitoring has

found concentrations of one or more toxic substances (organics and/or heavy

metals) which exceed guidelines or objectives for the protection of aquatic

life, human health, or for the open water disposal of dredged materials.
In
some areas the reported levels only exceed objectives/guidelines on a periodic
rather than a chronic basis; this suggests improving conditions.
The only
areas not exhibiting some sort of problem associated with toxic substances are
Muskegon Lake in Lake Michigan, the Penetang Bay to Sturgeon Bay area in Lake
Huron, and the Bay of Quinte and Port Hope in Lake Ontario.

Fish consumption advisories for the protection of human health are in

effect for 31 of the 42 areas of concern; the exceptions are the Clinton
River, White Lake, Muskegon Lake, Penetang Bay/Sturgeon River, Spanish River,
Menominee River, Maumee River, Cuyahoga River, Eighteen Mile Creek, Bay of
Quinte, and Port Hope.
As noted in Chapter 5, fish consumption advisories
generally apply to large parts of a lake or channel and the source of the con
taminant may not necessarily be associated with the local area.
Fish con
sumption advisories have been issued primarily because of contamination by PCB
and/or mercury.
Conventional Pollution and Eutrophication

Water quality
to be exceeded in
remedial measures
have led to beach

objectives/guidelines for conventional pollutants continue
27 areas of concern, even in some cases where significant
have been implemented.
High coliform bacteria levels, which
closings, are a problem in 6 areas of concern.

Phosphorus enrichment and eutrophication are specific problems at Saginaw
Bay, Collingwood Harbour, Penetang Bay/Sturgeon Bay, Maumee River, Wheatley
Harbour, Bay of Quinte, Hamilton Harbour, and the Detroit River. This is in
addition to the whole lake problem discussed in Chapter 3.

SOURCES AND REMEDIAL MEASURES
Municipal and industrial discharges have historically been the major
source of pollutant inputs to the Great Lakes. Consequently, the emphasis of
the 1972 Agreement was the implementation of remedial programs to abate these
sources.
These programs have been effective in reducing loadings of both conventional pollutants (e.g. nutrients, bacteria, and oxygen-consuming
materials) and to some extent toxic substances (e.g. heavy metals, certain

organics, and phenols).

Most point sources are generally in compliance with

their current discharge effluent requirements.

reduce the pollutant loadings in these areas.
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Such measures will continue to

It is expected that all major

municipal dischargers will have implemented measures adequate for the control
of conventional pollutants by the late l980's.
To address toxic substances, a major effort is now required to implement
pretreatment of industrial wastes entering municipal sewer systems. Where
pretreatment programs for industrial waste control have only recently been
adopted, delayed response of the lakes to these measures may be anticipated.
Industrial point source dischargers have been identified as contributors
to problems in all but 12 of the areas of concern, but these dischargers
generally are in compliance with present permitted discharge effluent levels.
However, these discharge limits are just beginning to address the problem of
toxic substances.
In some areas of intense municipal and industrial activity, there may be a
need for additional or more restrictive discharge requirements.
As point
sources of pollution come under increasing control, nonpoint sources are be

coming more important contributors of pollutant loadings and may become the

most significant factor to be considered in achieving environmental goals in
some areas.
Nonpoint sources contributing to areas of concern include urban
and agricultural land runoff, combined sewer overflows, and drainage and seep
age from waste disposal and industrial sites.
Agricultural land runoff is considered a significant source of pollution
in only 9 of the areas of concern.
Remedial measures to control agricultural
pollutant inputs in these areas have not been initiated nor, in some cases,
even proposed.
It has been suggested that in many cases more stringent con
trol of traditional point sources and possibly urban nonpoint pollution con
trol will produce the necessary improvements in environmental quality.
Combined sewer overflows contribute to pollution problems in 19 of the
areas of concern.
Progress is being made at controlling these sources of
pollution in some of the areas such as the Rochester embayment and Milwaukee
Harbor.
However, other areas, such as the Rouge River, Detroit River, Clinton
River, and Oswego River, will continue to be impacted until appropriate
measures are undertaken to control combined sewer overflows.
Waste disposal and industrial sites have been identified as possible
sources of conventional pollutants or toxic substances in 7 of the areas of
concern: White Lake, Black River, Buffalo River, Oswego River, Port Hope, and
the Niagara and the St. Lawrence Rivers.
In most cases remedial measures have
been initiated to assess or control the problems identified with these sites,
some of which are no longer in use.
In many areas of concern, past practices, former waste disposal and indus
trial sites, or previously uncontrolled municipal or industrial point sources
are responsible for the pollution of water and sediments which continues to
affect aquatic life.
Since the environment is generally slow in responding to
abatement measures, improvement in water quality may not be apparent in the

short term, and, if it is, the local sediment and biota may still be con

taminated.
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The most common source of continuing water quality problems in the areas
of concern is in place pollutants, in many cases attributable to past waste

discharges.

Sediments in 38 of the 42 areas of concern (the exceptions are

Muskegon Lake, White Lake, Penetang-Sturgeon Bay, and the Bay of Quinte) are

moderately to heavily contaminated, mainly with toxic substances.

In some

cases the contaminated sediments have led to disruption of the local aquatic
community and are contributing to high contaminant levels observed in other
environmental media. Where dredging for navigation is required, it is often

necessary to place restrictions on dredging related activities.

Where such

situations arise, special precautions with disposal must be taken since the
contaminated sediments may have to be treated as hazardous wastes.

Further analysis is needed in many of the areas to determine whether in~

place pollutants are solely from historic sources or are being replenished

and, if so, the present sources need to be identified.
In five areas of con
cern (St. Louis River, Torch Lake, Collingwood Harbour, Wheatley Harbour, and
the Detroit River) studies have been initiated to identify the sources of
sediment contamination.

Since the management of contaminated sediments often entails expenditures

of many millions of dollars, ample justification is needed to proceed with the
preferred management strategy.
Adequate evidence of impaired water quality or
high contaminant residue levels in biota attributable to in place pollutants,
does not exist for many areas of concern and remedial measures have not as yet

been undertaken in these areas. Little is known of the bioavailability of
chemical compounds in sediment; this could vary significantly from one area to

the next depending upon the local chemical, physical, and biological pro
cesses.
Consequently, the relative significance of in place pollutants to

high contaminant residue levels observed in fish is often unclear.

In most major harbors, where dredging is necessary to permit shipping to
continue, confined disposal of contaminated dredged spoils is utilized. This
is necessary given restrictions on the open water disposal of contaminated
sediments.
There is also some concern about the environmental effects of the
residual chemical compounds that may be released in dredging and disposal
operations.
Canada, the United States, and the Great Lakes jurisdictions continue to
develop investigations for assessing the significance of in place pollutants.
Priority attention has been given to severely contaminated areas of concern,
such as Waukegan Harbor, the Grand Calumet/Indiana Harbor Canal, the Black
River, the Ashtabula River, and Hamilton Harbour.
In some of those areas of concern, it may be that no action is the best
management alternative.
Natural processes may be relied upon to decrease the
sediment contaminant concentrations to acceptable levels through dispersal or
by being covered with less contaminated sediments.
Both the degree and rate
of improvement, however, will vary from one area to the next depending on
local chemical, physical, and biological processes. Isolation of contaminated
sediments from aquatic biota, for example, will occur if the uncontaminated
sediments delivered to an area of concern by tributary flow cover the con
taminated sediment faster than the diffusion rate of the contaminants into the
overlying uncontaminated water.
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There are several major studies are underway to further identify the
sources of problems and possible solutions, including those related to in
place contaminants.

§PECIAL STUDIES
Special studies have been or are being carried out to better identify
problems and remedial actions needed in the Niagara River, the Upper
Connecting Channels, the Indiana Harbor, and the Buffalo River.
Niagara River
The Niagara River provides 83% of the total tributary flow to Lake
Ontario.
It is a source of municipal and industrial water supplies and
provides power generation, commerce, recreation, and opportunities for tourism
to a combined Canada/U.S. population of more than 5 million people in the Lake
Ontario drainage area.
It receives wastes not only from the populations on
its borders but also from a complex of steel, petrochemical, and chemical
manufacturing industries.
The river has been subjected to pollution problems such as bacteria, oil,
excessive levels of phosphorus, chloride, phenol, mercury, and general dis
coloration since the l940's.
New and updated municipal wastewater treatment
facilities and controls on industrial point source discharges have sig
nificantly reduced most of these conventional pollutants.
The major problem now in both the Niagara River and Lake Ontario is toxic
substances and their effects on human health and the ecosystem. Analyses of
sediment cores taken from Lake Ontario, just off the Niagara Bar have in
dicated that many of these substances were present in the river as long ago as
the first quarter of this century, coinciding with the establishment of petro
chemical and chemical industries on the banks of the river. With development
of more sophisticated and analytical equipment with more sensitive detection
capabilities, researchers continue to find additional chemicals at very low
concentrations.
Nevertheless, chemicals are still entering the river from
municipal and industrial sources as well as from urban runoff and ground and
surface leaching from waste disposal sites along the river.
In 198l the Niagara River Toxics Committee (NRTC) was formed to coordinate
a joint investigation of toxic chemicals entering the river.
The committee
consisted of representatives from Environment Canada, the Ontario Ministry of
the Environment (MOE), U.S. EPA, and the New York Department of Environmental
Conservation.
The assignment given to the NRTC was to determine what chemi
cals are in the river, determine the level of concern with regard to these
chemicals, identify the sources, recommend remedial and preventative
activities to control pollution, and establish procedures to monitor the
effectiveness of such programs.
The report (7) of the NRTC was submitted to the participating agencies in
October 1984. The Governments are utilizing the NRTC report as the basis for
a Remedial Action Plan to address the important problem of toxic substances in

the Niagara River.

- 40 _

Upper Lakes Connecting,Channels Study
Heavy urban and industrial development and use of the channels as trans~
portation corridors have contributed to water quality degradation in the Upper
Great Lakes Connecting Channels, an area embracing the St. Marys River, the
St. Clair River, Lake St. Clair, the Detroit River, and the Western basin of
Lake Erie.
Pollution problems, including mercury contamination in Lake St.

Clair and phenols in the St. Marys River, were recognized in these areas as
early as the l940's. Since l974 the Connecting Channels have been included on
the lists of "problem areas" or areas of concern". Although water quality in

these areas has improved since the l960's, persistent pollutants such as heavy
metals, organochlorine pesticides, and PCB remain in the fish, sediment, and
water.
In November 1983, Mr. Ruckelshaus, U.S. EPA Administrator, announced an

agency initiative for a detailed study on these Upper Lake Connecting

Channels.
By February 1984, Michigan, Environment Canada, and Ontario MOE had
agreed to join U.S. EPA in this undertaking. A July l984 meeting of agency
representatives resulted in the development of a management structure and the

identification of l0 agencies (5 U.S. and 5 Canadian) which would play a

leading role during the planning, data gathering, and report preparation
phases of the project.

The study will evaluate historical and current scientific data, augmented

as necessary by a coordinated research effort, to allow the determination of
ecosystem trends in the study area.
Intensive field activity will commence in
the summer of l985, with appropriate follow-up activity in 1986. At the con
clusion of the study, in l988, a report will be presented to the sponsoring
agencies outlining the progress that has been made in pollution control and
recommending appropriate specific actions to address remaining and emerging
concerns.
These recommendations will provide guidance for the sponsoring
agencies in their development of Remedial Action Plans for restoration and
management of the resource and for long term monitoring to assess the effect
iveness of pollution controls.
Indiana Harbor Canal
U.S. EPA, working with Indiana, has completed a Remedial Action Plan for
the Grand Calumet River. The Plan lays out activities to solve point source
problems and to further quantify nonpoint source loadings.
Control options
for combined sewer overflows, groundwater, and in place polluted sediments

will also be examined.
Harbor in l986.

The state plans to expand the Plan to include
\

Indiana

Channel sediments at Indiana Harbor contain a broad sprectrum of in
dustrial contaminants including heavy metals and PCB.
Because such pollutants
are found in the sediments at many Great Lakes ports, the Corps of Engineers'
Chicago District, in cooperation with the Corps' Waterway Experiment Station,

has selected Indiana Harbor at which to conduct wide ranging studies of the

dredging, disposal, and management of highly contaminated sediments. The
studies are an outgrowth of the Corps
search for a site to construct a con

fined disposal facility to contain polluted dredgings from Indiana Harbor.
Citizens groups commenting on the proposed sites were concerned about the
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adequacy of the disposal area to contain PCB.
In response to these concerns,
the Corps is investigating new dredging and disposal techniques and their
potential broad application to dredging and disposal at many navigation

'projects.

The study will explore alternatives for disposing of the most heavily con

taminated sediments at the harbor:

those with PCB in concentrations greater

than 50 mg/kg. Simultaneously, the Corps will continue efforts to construct a
disposal area for sediments containing lower PCB concentrations and other
pollutants.
The major purposes of the research and development studies are:
T.

To examine innovative dredging methods that minimize resuspension of
contaminated sediments.

2.

To evaluate different methods for disposing of contaminated dredged
materials and provide recommendations for Indiana Harbor.

3.

To complete a dredged material management strategy, including a
proposed dredged material testing protocol for nationwide application.

4.

To investigate the environmental effects of taking no action, that
is, allowing polluted bottom sediments to remain in place.

Phase I of the Indiana Harbor studies is being conducted in U.S. fiscal
year l985 at a cost of nearly $l million. The studies will include extensive
laboratory analysis of canal sediments (including bioassays, modified
elutriate tests, and simulation of upland and confined aquatic disposal alternatives).
New testing methods for simulating the leaching and runoff from
dredged material disposal areas will be developed, and methods to determine
the effects of polluted sediments on the water column will be screened.
Engineering analysis of disposal options for highly contaminated sediments
will be completed and recommendations will be made for Indiana Harbor.
The
Corps Water Resources Support Center at Fort Belvoir, Virginia, will develop
innovative dredging equipment for demonstration on Lake Michigan in l985.
The Indiana Harbor studies should provide important information about the
proper means for handling and disposing of highly contaminated dredged
materials in the Great Lakes.
In addition, the studies will allow the Corps
of Engineers to demonstrate a management strategy with possible application to
all dredged materials nationwide.

Buffalo River
In 197l a confined disposal facility was constructed near the mouth of the
Buffalo River, at Buffalo, New York. This facility, known as Times Beach, was
used to deposit contaminated dredged sediments from the navigation channels at
Buffalo Harbor during the period l972 1976.
Due to its unique ecological
significance to wildlife, the 19 hectare disposal area remains only partially
filled; the other half consists of shallow water.
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Beginning in l985, the U.S. Army Corps of Engineers undertook long term

studies to determine the environmental effects of the facility.
objectives of the studies are:

1.

The long-term

To identify and quantify bioaccumulation and transfer of pollutants
from Times Beach sediments into aquatic and terrestrial food chains.
To identify and describe the extent of possible deleterious impacts
on the Times Beach food chain, including biomagnification of
contaminants and resultant effects on growth, reproduction, and
general vigor of area plant and animal communities.

The study results will be used to develop predictions for other similar

disposal areas in the Great Lakes and other similar fresh water systems. To
these ends, the following tasks were initiated by the Corps Waterways Experi

ment Station in 1985:
l.

Conduct meetings with Buffalo District, local government groups,
environmental groups, and researchers to scope the area of concern in
using Times Beach as a wildlife area or possible alternative uses.
Areas of investigation which are needed to evaluate current and
future use of this and other similar dredge disposal areas will be

identified.

Evaluate the capabilities of Buffalo area research organizations and
discuss their potential input with District personnel.
Collect hydrological data and other data sets that pertain to the

Times Beach site.

Conduct inventory of wildlife populations and use of Times Beach area
including migratory and permanent waterfowl, birds, and mammals.
To
the extent possible, local resources will be used.
Sample and analyze attached and floating aquatic vegetation,
including algae.
Design and conduct preliminary sampling and analyses of higher food
chain organisms including birds, waterfowl, and their eggs.
Sample and analyze benthic invertebrates.

Design and possibly initiate toxicological studies of sediments on

fish and other organisms.

Design and possibly initiate studies on persistence of toxic sediment

constituents in aerobic and anaerobic environments, including iden

tification of breakdown products.
10.

Initiate description of pollutant transfer in Times Beach food chains.
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REMEDIAL ACTION PLANS
The Water Quality Board expects that written Remedial Action Plans for

each area of concern will be submitted by the jurisdictions and maintained at
the Commission's Great Lakes Regional Office in Windsor. The plans will
provide a historical record of proposed remedial actions.
In addition, a comprehensive file will be developed on each area documenting changes in environ~
mental conditions and providing a reference of significant milestones to be
reached in restoring these areas.
Historically, water pollution control efforts have been program specific
(i e. they focused on controlling either point sources or nonpoint sources).
This new Remedial Action Plan emphasis will represent a systematic and comprehensive approach to restoring beneficial uses in areas of concern and is
consistent with an "ecosystem approach to the protection of the Great Lakes.
Remedial Action Plans are expected to include the following:
0

Definition of the environmental problem from surveillance information.

0

Geographic extent of the area affected (including detailed maps).

0

Identification of the beneficial uses which are impaired.

0

Description of the causes of the problems, including identification
of all known sources of pollutants involved.

0

Remedial measures proposed to resolve the problems and restore bene
ficial uses.

0

Schedule for implementation and completion of remedial measures.

0

Identification of jurisdiction and agencies responsible for imple
menting and regulating remedial measures.

0
0

Process for evaluating remedial program implementation and effective

ness.

Description of surveillance and monitoring to track effectiveness of
the program and eventual confirmation of restoration of uses.

Six of the 42 areas of concern are shared by two jurisdictions. There
fore, it is expected that 48 Remedial Action Plans will be submitted. The
numbers of areas of concern in each of the Board's categories are shown in
Table 5. These designations have been made by the jurisdictions and represent their assessment of the status of Remedial Action Plans. The Water
Quality Board will review these assessments and may suggest modifications in
the categorization based on its review.
Currently,
thereare no areas in Category 1, 5 in Category 2, 27 in
Category 3, l4 in Category 4, l in Category 5, and one in Category 6
(Table 5). The dates when the jurisdictions are expected to submit the
individual Remedial Action Plan for each area of concern are noted in Table 6.
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TABLE 5
NUMBER OF AREAS OF CONCERN ASSIGNED IN EACH CATEGORY
BY THE JURISDICTIONS

JURISDICTION

TOTAL

2

CATEGORIES
3
4

4

7

Michigan

l4

Ohio
Wisconsin
Illinois
Indiana
Minnesota
Pennsylvania

4
4
l
l
I
_9

__

__

_

Total U.S.

3l

0

4

l7

Ontario

17

Q_

1_

Great Lakes Basin

48a

0

5

New York

a.

l

6

3

5

2

6
l

2

1

l
l
l
T
__

__

__

8

l

l

19

_§

9

9_

27

l4

l

l

4
3

Six of the 42 areas of concern are shared by two jurisdictions.

NUMBER

DESCRIPTION

l.

Causative factors are unknown and there is no investigative
program underway to identify causes.

2.

Causative factors are unknown and an investigative program is
underway to identify causes.

3.

Causative factors known, but Remedial Action Plan not
developed and remedial measures not fully implemented.

4.

Causative factors known and Remedial Action Plan developed,
but remedial measures not fully implemented.

5.

Causative factors known, Remedial Action Plan developed, and
all remedial measures identified in Remedial Action plan have
been implemented.

6.

Confirmation that uses have been restored and deletion as an
area of concern (in the next Board report).
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TABLE 6
ANTICIPATED AVAILABILITY OF REMEDIAL ACTION PLANS

ONTARIO
Peninsula Harbour
Jackfish Bay
Nipigon Bay
Thunder Bay
Collingwood Harbour
Penetang Bay/Sturgeon Bay
Spanish River Mouth
Wheatley Harbour
Bay of Quinte
Port Hope
Toronto Waterfront
Hamilton Harbour
St. Marys River
St. Clair River
Detroit River
Niagara River
St. Lawrence River

CATEGORY

JUNE 85

JUNE 86

DEC 86

wbwbbwwmbbwmbwwww

JURISDICTION/AREA OF CONCERN

ILLINOIS

Haukegan Harbor

W

x

NUWNUWWC-O

MICHIGAN
Torch Lake
Deer Lake Carp River
Manistique River
Menominee River
Kalamazoo River
Muskegon Lake
White Lake
Saginaw River/Saginaw Bay
Clinton River
Rouge River
Raisin River
St. Marys River
St. Clair River
Detroit River

wwN-t-N

Grand Calumet/Indiana Harbor

MINNESOTA
St. Louis River

OHIO
Maumee River
Black River
Cuyahoga River
Ashtabula River & Harbor

X

x

Lu)wa

Buffalo River
Eighteen Mile Creek
Rochester Embayment
Oswego River
Niagara River
St. Lawrence River

mum-Aha.)

NEW YORK

Ix

WISCONSIN
Menominee River
Fox River/Southern Green Bay
Sheboygan
Milwaukee Estuary

#030)

PENNSYLVANIA

15

TOTAL

_

46

_

18

The Board expects that, for most of those 14 areas of concern which the

jurisdictions have placed in Category 4 (Causative factors known and Remedial

Action Plans developed, but remedial measures not fully developed), the Plans
will be available for review by the end of June 1985. The jurisdictions have
indicated that there will be 5 from Ontario, 3 from Michigan, 3 from New York,

and one each from Illinois, Indiana, Minnesota, and Wisconsin available by

that date.
An additional 15 Plans are expected to be submitted by June 1986
and the remaining 18 by December 1986.
The Water Quality Board recommends that:
9.

The jurisdictions complete and submit Remedial Action Plans for the
areas of concern, according to the schedule identified on Table 6 of
this Report.
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3. Phosphorus Controls

Control of phosphorus inputs is the principal means adopted under the
Great Lakes Water Quality Agreement between the United States and Canada for
attempting to reverse or prevent the symptoms of cultural eutrophication in
the Great Lakes. Cultural eutrophication, the overproduction of microscopic
plant life prompted by unnaturally abundant nutrient inputs, has led to
increased turbidity, aesthetic nuisances, changes in algal species,.filter

clogging and taste and odor problems in water supplies, and oxygen depletion
in lake waters.

BACKGROUND
The 1972 Agreement contained the provision for a 1 mg/L total phosphorus
concentration limit on all municipal point sources discharging more than 1
million gallons per day (3,800 m3/d), as well as guidelines for limiting
phosphorus in detergents and limiting industrial waste discharges into Lake
Erie, Lake Ontario, and the international section of the St. Lawrence River.
The 1978 Agreement extended this provision to include the entire Great Lakes
Basin and identified future phosphorus loads that the Parties should endeavor
to achieve for each lake.
Successful modelling of phosphorus in the lakes, based upon the relation
ship between annual loadings to the lakes and concentrations and effects
within the lakes, has made it possible to determine how much the lakes can
tolerate. These maximum values are the target loads which must be reached to
adequately protect the lakes.
In October 1983, the Parties signed a Phosphorus Load Reduction Supplement
In the Supplement, the Parties confirmed
to Annex 3 of the 1978 Agreement.
phosphorus target loads and agreed upon the loading reductions required for
The Parties have allocated the source (i.e. point and nonpoint)
the lakes.
to meet the Lake Erie target load; however, the Lake
required
reductions
Ontario load reductions are still not allocated. The Parties are preparing
Phosphorus Management Plans and implementation schedules to achieve phosphorus
The basic requirement is to reduce the phosphorus concentra
load reductions.
tion in municipal discharges to 1.0 mg/L in all the Great Lakes Basin and
implement any programs or additional requirements needed to reduce point and
nonpoint sources, in order to achieve target loads of 440 tonnes per year
(t/a) for Saginaw Bay, of 11,000 t/a for Lake Erie, and 7,000 t/a for Lake
Ontario.

It has been estimated that, if all municipal treatment plants in the Lake
Erie Basin were discharging phosphorus at 1 mg/L, the total phosphorus load to
Thus, in order to achieve the target load of
the lake would be 13,000 t/a.
11,000 t/a, a further reduction of 2,000 t/a is required. This loading reduction has been allocated 1,700 t/a by the United States and 300 t/a by Canada.
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For Lake Ontario, the current best estimates indicate that a further load
ing reduction of 430 t/a will be required to meet the target load of 7,000
t/a.
The Parties have not yet agreed upon an allocation for the required load
reduction.

§lAlUS_
As a result of phosphorus removal from municipal and industrial point
source discharges and detergent phosphorus controls, which have been imple
mented throughout the Great Lakes Basin, there have been significant reduc
tions in total phosphorus loadings to all the Great Lakes since the early
l970's.
The programs have focused on the Lower Great Lakes and these have
shown the greatest reduction in loadings.
Estimates of the total phosphorus loadings to each of the Great Lakes from
municipal and industrial point source discharges, tributary inputs (monitored
and unmonitored), atmospheric inputs, and inputs from upstream lakes, have
been reported for the years l974 through 1982 by the Board in its Annual
Reports.
Estimates of annual total phosphorus loadings to the Lower Great
Lakes from 1972 to l983 are shown in Figure 2.
An estimated 600 t/a atmos
pheric load was added to previously reported annual loads for l972 to l975
when atmospheric estimates were not made.
There has been a significant reduction in the annual phosphorus loading to
Lake Erie, from about l8,000 t/a in l972 to about l2,000 t/a in 1982.
Similarly, for Lake Ontario, the estimated phosphorus loading has been reduced
from approximately 15,000 to about 9,000 t/a. The phosphorus load input to
Lake Ontario from Lake Erie is a very large component of the total load.
Reductions in external loadings to Lake Erie are expected to significantly
reduce the total phosphorus load to Lake Ontario as well.
Phosphorus loadings from municipal and industrial point sources will con
tinue to decline as additional facilities start up their treatment systems and
consistent treatment is achieved.
However, as can be seen from Figure 2,
there is considerable variability in the total loading estimates from year to
year.
In addition to year to-year variability, there are uncertainties in the
measurements of some components of these loadings. The methodology for
estimating atmospheric inputs is very uncertain and, as a result, atmospheric
loading estimates have ranged widely over the years.
Though there is general
agreement concerning the sampling regimes necessary for tributary mouth
monitoring, field sampling has not always been adequate to produce accurate
estimates.
In addition, the amount and patterns of precipitation also appear
to strongly affect tributary loadings, but methods to adjust for such effects
with regard to meeting targets have not been established.
It is difficult to determine short term responses to reduced phosphorus
loads because of the natural variability of the lakes and because changes
occur only slowly, which is attributable to the size of the lakes.
Such dif
ficulties are often compounded by the cost of obtaining a sufficient number of
measurements to identify trends.
Despite these difficulties in quantifying
the effects of reduced phosphorus loads, some improvements in water quality
have been documented.
The following summarizes the status of each lake with
respect to eutrophication indices.
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La e Su eriqr
Lake Superior is classified as oligotrophic with deteriorated water

quality generally restricted to a few areas of concern along the shoreline.
Requirements to limit anthropogenic sources of phosphorus to Lake Superior are
primarily based on the concept of nondegradation of water quality which is
better than that prescribed by the specific objectives of the Agreement.
Lak§_Michigan
A 1980 report (8) describing the results of an intensive surveillance
program on Lake Michigan carried out in 1976 and 1977, classified the open
lake as oligotrophic and some nearshore areas as mesotrophic.
Open water
total phosphorus levels measured in 1983 were about 5.5 pg/L. The lake
still appears to be oligotrophic.
Detailed studies of Green Bay are ongoing
to quantify the relationship between nutrient inputs to the Bay and
eutrophication, especially oxygen depletion.
Lake Huron
The most recent limnological survey of Lake Huron, designed to determine

changes in general lakewide water quality since 1971, was completed in 1983.

Results from this survey suggest that mean total phosphorus concentrations
(the only nutrient controlled by remedial programs) on a whole lake basis are
unchanged since 1971.
Thus, the nondegradation requirement of the 1978 Agree
ment is being met.
In contrast, both nitrogen (as nitrate plus nitrite) and
silica (as soluble reactive silicate) have shown significant increases since
1971.
The rate of nitrogen increase has been estimated at 5.4 pg/L-a.
The reasons for these increases and their significance require further inves
tigation.
Both phytoplankton and zooplankton data corroborate the oligo
trophic to meso oligotrophic characteristics of the lake.
One of the major impacts on Lake Huron, in particular the southern part of
the lake, has been Saginaw Bay.
There is strong evidence, from phytoplankton
and zooplankton data, that nutrient reduction programs in the Bay watershed
have resulted in improvements in Saginaw Bay and have considerably diminished
the impact of the Bay on Lake Huron proper.

Lake Erie
Cultural eutrophication of Lake Erie has made it the principal focus of
efforts to decrease phosphorus loadings from all sources. Remedial programs
for reducing phosphorus loadings from municipal wastewater treatment plants
have resulted in a substantial decrease in phosphorus loading to the lake.
In
fact, the loading objective for municipal wastewater treatment plants has been
met the last three years.
Phosphorus concentrations in the open waters of Lake Erie are highly
variable and have not decreased in a fashion comparable to reductions in phos
phorus loadings.
This can be partially explained by phosphorus release from
sediments through wave resuspension and anoxic regeneration.
Despite the high
variability of phosphorus in Lake Erie, there is recent evidence that phosphorus concentrations are slowly decreasing. This is manifested in the fact
that basin wide blooms of planktonic blue green algae (Microcystis,
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Aphanizomenon, and Anabaena) in western Lake Erie and massive growths of an
attached filamentous green algae (Cladophora) which were so prevalent in the
mid~1960's decreased in intensity and number during the 1970 s.
No basin wide
blooms have been reported in recent years.
Between 1970 and 1980 open lake
phytoplankton has decreased in abundance, and composition has shifted toward
more mesotrophic species.
Additional improvements have been reported in some
nearshore areas.

Lake Ontario
Since 1972 there has been a steady decrease in phosphorus loading to Lake
Ontario and it appears that the lake is responding to the nutrient reduction
effort.
The spring total phosphorus concentrations in the open waters of Lake
Ontario continue to decline. The mean total phosphorus concentration (12.8
ug/L) reported in 1983 was the lowest reported in the last 14 years.

Improving conditions in the lake are also indicated by a shift in composition

of the open lake phytoplankton community to species more indicative of oligo
trophy.

POINT SOURCE CONTROLS
The 1972 and 1978 Agreements focused on specific measures to control phos

phorus inputs to the Great Lakes from municipal wastewater discharges, which
were the major contributors to phosphorus loadings in the early 1970's.
Since
1972, the United States and Canada have spent or committed more than $8.8
billion to construct and upgrade municipal wastewater treatment plants in the
Great Lakes Basin. A part of this investment and the annual costs of operat
ing and maintaining these facilities are required to provide phosphorus
removal.
The 1983 Supplement to Annex 3 of the 1978 Agreement also required that
"reasonable and pratical measures will be undertaken to control industrial
sources of phosphorus.
Most jurisdictions currently limit phosphorus in
industrial discharges on a case-by case basis, with controls ranging from
elimination of direct discharges and closed cycle operations to periodic
review of discharge levels.
Municipal
The data presented in Table 7 show that there has been a substantial
reduction in the annual phosphorus loadings from municipal sources to all the
Great Lakes since 1975. The Canadian loadings to Lake Superior and Lake Huron
have only recently declined, as Ontario deferred establishment of basin wide
phosphorus removal requirements for municipalities in the Upper Great Lakes
Basin pending adoption of the Supplement to Annex 3 and resultant confirmation
of target loads.

Phosphorus loading information from 1975 through 1983 for
municipal wastewater treatment plants discharging directly to
and those discharging more than 3,800 m3/d to tributaries can
from the Commission's Great Lakes Regional Office in Windsor,
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all individual
the Great Lakes
be obtained
Ontario.
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The Board is most pleased to report (Table 8) that on "average" the

jurisdictions have achieved the requisite phosphorus removal from municipal

wastewater treatment plant discharges and are now achieving the 1.0 mg/L
effluent limitation which was called for in the 1972 Agreement.
Despite the
fact that many facilities are still not meeting the objective, the overall

average of 1.0 mg/L was achieved because many facilities are discharging

effluents with phosphorus concentrations considerably less than 1.0 mg/L.

Both Canada and the United States have reduced municipal point source
phosphorus loadings to Lake Erie to below the 1972 Agreement objective based

on municipal wastewater discharges at phosphorus concentrations of 1.0 mg/L or

less (Figure 3).
A major achievement in terms of municipal phosphorus con
trols for Lake Erie is that the Detroit wastewater treatment plant continues

to achieve an average effluent phosphorus concentration less than 1.0 mg/L.

The annual phosphorus load to Lake Erie from this facility has been reduced

from 4,720 t in 1975 to 789 t in 1984.

Figure 3 indicates that the 1972 Agreement projected municipal point

source target load for Lake Ontario was met in 1983 by Canada, but not by the
United States.
In some cases municipal phosphorus loadings have been increasing due to
population growth and increases in sewered populations.

In 1983, the United States jurisdictions achieved an average flow weighted

total phosphorus concentration of 1.0 mg/L or less in the discharges from
major municipal treatment plants (Table 8) in the Lakes Superior, Michigan,
and Erie Basins.
New York does not require phosphorus removal at municipal
wastewater treatment plants in the St. Lawrence River Basin.

Almost all of the Ontario municipal treatment plants in the Lake Erie
Basin continue to meet the 1.0 mg/L objective.
In 1983, the plants discharged
wastewater having a flow weighted average concentration of 0.91 mg/L total
phosphorus.
The Ontario treatment plants in the Lake Ontario Basin discharged
treated sewage with a weighted average concentration of 0.94 mg/L.
Table 9 presents information about effluent phosphorus concentrations at
the 40 largest municipal wastewater treatment plants (those discharging more
than 75 x 103 m3/d) in the Great Lakes Basin. Those facilities which
have consistently failed to achieve an average phosphorus effluent concentra
tion of 1.0 mg/L or less are noted in Table 10. While full compliance has not
yet been achieved at all the large plants, there has been some progress since
1981.

Of the 40 largest facilities in the Basin, 29 achieved an average effluent

phosphorus concentration of 1.0 mg/L or less in 1983 or 1984.

Eighteen of the

facilities achieved this objective in 1981, 1982, and 1983, while 9 just came
into compliance in 1983. There were 3 facilities which had previously achiev
ed the 1.0 mg/L objective but failed to do so in 1984.
Seven municipal treatment facilities, 2 each in Michigan and Ontario, and

3 in Ohio have yet to meet the 1.0 mg/L objective.

It should be noted that

the Thunder Bay, Ontario facility has only been required to remove phosphorus
from its effluent since January 1982.
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TABLE 8

AVERAGE REPORTED PHOSPHORUS CONCENTRATIONS (mg/L)
OF MUNICIPAL WASTEWATER DISCHARGES
TO THE GREAT LAKES SYSTEM (1983)
LAKE

Superior
Michigan

CANADA

UNITED STATES

1.74

0.88

-

Huron

0.82

1.62

1.00

Erie

0.91

1.00

Ontario

0.94

St. Lawrence River

1.33

1.00

10.36

Great Lakes Basin

1.00

1.00
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MUNICIPAL PHOSPHORUS LOADINGS TO THE LOWER GREAT LAKES

TABLE 9
REPORTED EFFLUENT PHOSPHORUS CONCENTRATIONS
FOR THE LARGEST MUNICIPAL WASTEWATER TREATMENT FACILITIES
IN THE GREAT LAKES BASIN
(Faci1ities discharging over 75x103 m3/d)

F

FACILITY NAME

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

1983
AVERAGE
JURISFLOW
DICTION
RATE
(103m3/d)

Detroit
MI
Toronto Main
ONT
BuffaTo-Birds IsTand
NY
CTeve1and Easter1y
OH
Mi1waukee-Jones IsTand
WI
Toronto Humber
ONT
CTeveTand Southeriy
OH
Rochester Frank Van Lare NY
To1edo
OH
Mi1waukee South Shore
WI
Wayne Co. Wyandotte
MI
Hami1ton
ONT
Akron
OH
Syracuse
NY
Grand Rapids
MI
Niagara Fa115
NY
Mississauga Lakeview
ONT
F1int
MI
Erie
PA
Gary
IN
Toronto High1and Crk.
ONT
Thunder Bay
.
ONT
South Bend
IN
Hammond
IN
Fort Wayne
IN
CTeve1and-Wester1y
OH
Du1uth WLSS
MN
London Greenway
ONT
Green Bay
WI
Warren
MI
Saginaw
MI
Windsor WesterTy
ONT
KaTamazoo
MI
Lansing
MI
Pickering
ONT
Amherst
NY
BurTington Skyway
ONT
Racine
WI
Euc1id
0H
Genesee Co. No. 2
MI

2646
738
631
502
493
366
349
330
315
308
305
288
275
259
202
200
191
179
175
171
163
162
147
145
135
133
132
122
121a
117
115
105
103
101
96
88
87
85
77
76

ANNUAL AVERAGE
PHOSPHORUS
CONCENTRATIONS (mg/L)a
T981
T982
1983
1984

0.49
0.8
1.6
1.2
0.27
1.5
1.2
0.88
0.71
0.5
1.3
2.2
1.3
1.0
1.7
1.5
1.0
0.72
0.97
0.72
1.0
3.1
0.46
0.25
0.73
3.0
0.64
1.0
0.55
0.75
0.81
0.9
3.00
0.54
1.0
2.4
1.1
0.89
2.2
2.1

0.55
0.91
1.23
0.47
0.31
1.24
1.14
0.93
0.89
0.49
1.43
1.15
1.00
1.21
1.40
1.56
0.66
0.80
0.97
0.32
1.04
3.1
0.38
0.24
0.77
2.52
0.65
1.19
0.64
0.66
0.82
0.79
2.06
0.53
1.75
1.68
0.93
0.86
2.25
1.46

0.79
0.89
0.90
0.69
0.36
1.04
0.69
0.98
1.30
0.32
1.24
1.10
1.16
1.22
1.00
1.00
1.50
1.24
1.24
0.22
1.05
1.61
0.29
0.19
0.83
1.52
0.80
0.99
0.68
0.60
0.73
0.89
2.42
0.61
1.50
0.71
0.54
0.92
1.48
0.85

aU.S. data are f1ow weighted averages for Water Year.
Canadian data are non f10w weighted averaged for Ca1endar Year.

0.85
1.00
0.74
0.33
0.46
1.40
0.80
0.82
1.09
0.55
1.45
1.22
1.24
0.94
0.89
1.00
0.83
0.74
1.10
0.36
0.91
1.19
0.47
0.28
0.69
1.15
0.87
0.93
0.48
0.66
0.77
0.77
3.60
0.53
0.98
0.72
0.80
0.93
1.38
0.83

'

TABLE TO

LARGE MUNICIPAL WASTEWATER TREATMENT FACILITIES
NOT MEETING PHOSPHORUS REMOVAL REQUIREMENTS
Facilities which have consistently exceeded 1.0 mg/L of phosphorus in their
effluent on an annual average basis:
Wayne County
Hamilton, ONT
Akron, 0Ha

Nyandotte, MI

Thunder Bay, omb

Cleveland Westerley, 0H
Kalamazoo, MI
Euclid, OH

aAkron was in compliance in 1982.

bPhosphorus removal only required in 1982 following agreement on the
Phosphorus Load Reduction Supplement to Annex 3 of the 1978 Agreement.

Facilities which had previously met the 1.0 mg/L requirement but
1984.

did not in

Toronto-Humber, ONT
Toledo, OH
Erie, PA

TABLE 11

ESTIMATED TOTAL PHOSPHORUS LOADINGS FROM INDUSTRIAL SOURCES
TO THE GREAT LAKESa
(tonnes per year)

LAKE
Superior
Michigan
Huron
Erie
Ontario

UNITED STATES
1982
1983

2
150
27
51
31

3
115
21
35
33

CANADA
1982
1983

84
3
123
58

3United States data are for water year.

122
3
141
13

1982
86
150
30
174
89

TOTAL
1983

125
115
24
176
46

Canadian data are for calendar year.
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The Water Quality Board recommends that:
10.

The jurisdictions initiate special efforts to ensure that the ten
large municipal treatment facilities, listed in Table 10 of this
Report, which do not achieve the Agreement objectIVe of 1.0 mg/L of
phosphorus in their effluent, will do 50.

Data Quality

In order to develop estimates of the municipal point source component of
the total phosphorus loads to the Great Lakes, users of data rely on analytical results provided by over 300 different laboratories that measure phos
phorus in sewage treatment plant effluents.
If these loading estimates are to
be valid, then these laboratories must produce results that are comparable,
free of bias, and accurate.
To address this issue of data quality, the Board
requested its Surveillance Work Group through the Data Quality Work Group to
conduct an interlaboratory comparison study on the analysis of phosphorus in
sewage treatment plant effluents.
The study consisted of l0 test samples with the phosphorus concentration
in the range 0.3 to 4 mg/L.
These were distributed to 80 laboratories that
monitor approximately 80% of the phosphorus load from municipal wastewater
treatment plants that is discharged into the Great Lakes System.
Results from
the study were evaluated for bias using the nonparametric Wilcoxon's Signed
Rank Test and the rank order method of Youden.
Individual sample results that
deviated appreciably from interlaboratory medians were also identified.
The results of the round~robin study indicated that over 40% of the 80

laboratories which participated have some difficulty in accurately carrying

out phosphorus analyses. The performance of some of these laboratories
suggests that their results may be biased and, in a few cases, erratic.
All
the laboratories have been advised of their performance and it is expected.
that corrective actions will be taken where required.
The Board recognizes the result of this study to be preliminary. The
methodology for this type of evaluation will be refined.
Nevertheless, the
results of this one study do suggest that the jurisdictions need to place
greater emphasis on quality assurance programs and require remedial action
where necessary for laboratories carrying phosphorus analyses for municipal
wastewaters if reliable and accurate estimates of this major source of phos
phorus loadings to the Great Lakes are to be provided.
The Water Quality Board recommends that:
ll.

The jurisdictions review data quality assurance programs for all
laboratories which carry out wastewater analyses, particularly phos
phorus, for municipalities in the Great Lakes Basin, and take action
needed to ensure that these laboratories provide accurate and comparable results.

_ 50 _

Industrial
Phosphorus loadings from industrial sources generally constitute only a
small portion of the total phosphorus load to the Great Lakes.
Estimates of
the industrial phosphorus loadings for 1982 and 1983 are included in Table
11.
Although these data are indicative of industrial contributions of phos
phorus in the Great Lakes Basin, they are not an accurate estimate of loads
from this sector due to jurisdictional differences in reporting and control
requirements.

The pulp and paper industry is believed to be a significant industrial

source of phosphorus, but the industry does not seem to have a good monitoring
program for phosphorus.
For example, the estimated industrial phosphorus load
to Lake Superior from Canadian sources appears to have increased significantly
in 1983:
one paper mill reported a significantly higher loading in 1983 than
in the previous four years.
The industrial phosphorus loading to Lake Ontario
from Ontario sources was reported as decreasing from 58 t/a in 1982 to 13 t/a
in 1983; however, for 1983, phosphorus loading estimates were not included for
6 pulp and paper product facilities in Ontario. No phosphorus data were
reported for pulp and paper mills in New York and for only 3 of the 20 in
Michigan.
Phosphorus loadings from pulp and paper manufacturing facilities in
Wisconsin contribute almost half the total point source loadings to the Fox
River and Southern Green Bay.
Industrial sources represent just over 10% of
the total estimated point source loading to Lake Michigan in 1983.
While it is recognized that reported industrial point source loads are
relatively small compared to other loads on a lakewide basis, they may be
significant in some of the areas of concern, such as Green Bay, Saginaw Bay,
and Hamilton Harbour.
The Water Quality Board recommends that:
12.

The jurisdictions monitor those industrial wastewater treatment
facilities which have the potential to discharge 3.8 kg/d or more of
phosphorus, and report the findings to the Water Quality Board on an
annual basis.
Particular attention is directed to the pulp and paper
and the chemical industrial sectors, which have been shown to make
significant contributions to the phosphorus loadings of the Great
Lakes Basin.

NONPOINT SOURCE CONTROLS
It is now clear that achievement of the phosphorus reduction target loads
of the 1983 Supplement to Annex 3 of the 1978 Agreement is not feasible,
especially in Lake Erie, by addressing only point source controls. Signifi
cant reductions in nonpoint sources of phosphorus will also be required.
Reduction of both point and nonpoint sources has been achieved through regula
tions limiting or eliminating phosphorus from detergents sold for use within
the Great Lakes System.

Phosphorus Load Reduction Plans

The Parties are proceeding with the development of Phosphorus Load Reduc~
'tion Plans in accordance with the l983 Supplement.
These plans are expected
to identify control programs and implementation schedules proposed by each
jurisdiction to achieve their allocated phosphorus load reductions to meet the
recommended Phosphorus Target Loads. The proposed phosphorus control programs
and measures are expected to include any further reductions which may be ap
propriate for municipal point sources, additional limitations on phosphorus in
detergents, controls on industrial point sources, and programs for both urban
and agricultural nonpoint sources. The Plans are also expected to identify
monitoring and surveillance measures needed to determine progress and evaluate
effectiveness of the control programs, and to identify any research needs.
It is expected that the Parties will submit their Phosphorus Load Reduc
tion Plans to the Commission in l985.
It is noted that these required Plans
will, of necessity, include many nonpoint measures recommended by the Commis
sion as a result of its Pollution From Land Use Activities Reference Study.
Given the importance of nonpoint controls to the Lower Lakes, especially Lake
Erie, the Board encourages the Parties to fully support these initiatives,
including the adequate financing of these efforts.
Detergent Phosphorus Limitations

All of the Great Lakes jurisdictions, with the exception of Ohio and
Pennsylvania, have enacted detergent phosphorus control legislation (Figure

4).

In Canada, a federal law was passed in December l972 which nationally

limited the amount of phosphorus in laundry detergents to 2.2% by weight.
In
the United States, it was decided not to legislate the phosphorus content of
detergents on a national basis but rather to concentrate on phosphorus removal
from municipal sewage and industrial wastes where necessary.
Each state in
dependently assesses the benefits and costs of a detergent phosphate ban and
passes legislation accordingly.
Indiana, Michigan, Minnesota, New York, and
Wisconsin currently have detergent phosphorus bans which limit concentrations
to the 1978 Agreement requirement of 0.5% by weight as elemental phosphorus.
Legislation which reinstituted a detergent phosphorus ban in Wisconsin became
effective on January l, l984.
The original legislation, enacted in 1979,
expired on July l, l982 through a "sunset" provision.
The Illinois portion of
the Great Lakes Basin is effectively covered by a municipal ordinance passed
by Chicago which limits detergent phosphates.

The Water Quality Board recommends that:
13.

Both Pennsylvania and Ohio consider the implementation of detergent
phosphorus limitations as a component of their phosphorus management
strategies for the Great Lakes.
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FIGURE 4.
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4. Surveillance

INTRODUCTION
Numerous agencies in both Canada and the United States are responsible for

surveillance and monitoring activities designed to determine the effectiveness
of pollution abatement programs implemented by the Parties and jurisdictions
in meeting the objectives of the Canada United States Great Lakes Water
Quality Agreement.
The Great Lakes International Surveillance Plan (GLISP),
presented by the Great Lakes Water Quality Board in its annual report to the
Commission in l980, provided the framework for coordinating these respons
ibilities in a bilaterally comprehensive and cost effective manner.
It also
provided a strategy to ensure that returns from such expensive remedial
measures and other related management practices were not jeopardi7ed.
Its
primary output was to be information to assist managers and policy makers in
arriving at rational and effective decisions in the overall management of
Great Lakes water quality.
Specifically, the fundamental purposes of surveil
lance and monitoring as outlined in Annex ll of the l978 Agreement are:
l.

To assess compliance with jurisdictional control requirements.

2.

To assess the degree to which the general and specific objectives of
the Agreement are being achieved.

3.

To evaluate local and whole lake water quality trends.

4.

To identify emerging problems.

The original GLISP design called for specific components of surveillance
and monitoring programs to be carried out annually on each lake and the con
necting channels, plus periodic intensive lake studies which would focus on an
individual lake or the connecting channels (9).
The annual program components
were designed to address one or more of the above objectives while the
intensive lake studies were designed to provide, in addition, a more com
prehensive assessment.
Because of logistical considerations and the fact that
long term changes in water quality in large lakes occur slowly, the intensive
programs under GLISP were to be conducted on a nine year rotational cycle.
The intensive survey conducted on Lake Superior in 1983 84 represented comple
tion of the first cycle.

It was intended that GLISP be dynamic and flexible to respond to changing
needs and priorities.
Explicit in this was the need for periodic review and
updating.
Since the development of GLISP, the review of accumulated data as
well as consideration of a number of additional factors have suggested the
need to modify the surveillance strategies to more effectively address current
Great Lakes water quality issues and problems. The time for such a review was
particularly appropriate given that the first full rotational cycle had been
completed.
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THE NEED FOR REVIEW AND UPDATE
A number of factors dictated the need for review and update of GLISP.
Some of the more important of these are briefly summarized below.
While the introduction to the original GLISP states that it was designed
to meet the requirements of the l978 Agreement, it must be remembered that
GLISP was being developed almost concurrently with the Agreement.
Indeed, the
intensive surveys on Lake Michigan (l976) and Lake Erie (l978 and T979) were
completed before the Agreement was signed.
In this regard the design of GLISP
was anticipatory of the 1978 Agreement requirements.
In particular, the l978
Agreement provided two major shifts in focus from the l972 Agreement.
Specif
ically, there was a shift in emphasis from eutrophication and phosphor
us to
toxic substances and a transition from a rather narrow water quality
viewpoint
to a broader ecosystem approach.
Both of these required changes in the exist
ing GLISP.
In this regard, in an overview assessment requested by the Commis
sion, the Science Advisory Board concluded that while GLISP adequately
ad
dressed the compliance assessment requirements of the Agreement, it did
not

sufficiently address the detection and identification of emerging problems
in

the Great Lakes Basin ecosystem.
increased emphasis on integrators
reduced emphasis on water analysis
More recent criticisms identified
structure considerations.

Furthermore, the Board recommended that an
and biological indicators coupled with a
for contaminants would be beneficial .
the lack of habitat and biological community

A recent review by the Surveillance Work Group identified several
defic
iencies in coordinated annual program planning, implementation and data
reporting of the original GLISP.
Data quality and interpretation were noted
as particular problems.
The latter was also identified by the Science
Advisory Board in its overall assessment.
In particular, the Board stated
that GLISP generated enormous amounts of data, but insufficient
attention had
been given to the analysis, interpretation, and review of these
data.
This
fact, along with the lack of jurisdictional accountability as a
result of a
lack of definitive annual planning, have made it extremely difficu
lt to
provide comprehensive reports on lake status.
Delays in publishing final
reports on intensive studies further exacerbate this problem.
Finally, review of the data base showed some deficiences in data
collec
tions (e.g. areas of concern) and that some changes may be occurri
ng more
quickly than anticipated (e.g. the decrease in mercury concentrations
in Lake
St. Clair).
These suggest the need for review and modification of present
sampling programs.

In light of these facts, the Surveillance Work Group initiat
ed an intensive re evaluation of surveillance and monitoring requirements
to meet the
needs of the 1978 Agreement.

THE REvEVALUATION PROCESS
In the spring of l983, the Water Quality Board established seven
lake and
connecting channels Task Forces (one for each of the five Great
Lakes and one
for each of the upper and lower connecting channels) under
the Surveillance
Work Group and charged them to design a scientifically defens
ible surveillance
plan which, in their professional judgement, was necessary and
sufficient to
meet the requirements of the 1978 Agreement.
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The seven Task Forces were also charged with developing and reviewing, on
an annual basis, design details of an international surveillance plan for
their respective portion of the Great Lakes.
Task Force members were selected
because of their professional expertise and experience. They were specifical

ly challenged to develop scientifically defensible plans unencumbered by

present programs, agency affiliation, or financial considerations. Although
the Surveillance Work Group provided a communication link among the task
forces, it did not structure their activities or directions; instead, free and
creative input to the plans was encouraged.

THE PLANS - GENERAL OVERVIEW
The fundamental objective of GLISP is to determine the impact of man's
activities on the quality of the Great Lakes Basin ecosystem, particularly the

effect of these activities on the desired uses of the lakes. Information from
the program is primarily directed at assisting managers of remedial programs
in defining the need for specific programs as well as in evaluating their ef
fectiveness.

A variety of substances are continually being introduced into the Great
Lakes through man's activities or, in some cases, by naturally occurring phe
nomena. The amount and the impact of such substances on ecosystem quality in
the Great Lakes are primary concerns.
In many cases, these substances present
hazards to aquatic life, wildlife, and human health.
Nuisance or aesthetic
concerns related to water quality can also interfere with resource use.
In
addition to material inputs, other activities such as shoreline development
and destruction of wetlands can have a detrimental impact on aquatic ecosystem
quality.

These concerns can be translated into several issues which seem to be com
mon to all the lakes and the connecting channels.
Their severity, however,
may vary among lakes and even within a particular lake or connecting channel.
Common Issues

This update of GLISP is centred around two general concerns:

human health

and well being, and aquatic ecosystem status.
In varying degrees, these two
general concerns are pertinent to five common issues:
chemical contaminants,
eutrophication, microbial contaminants, radionuclide contaminants, and bio
logical community and habitat status.
Chemical contaminants and eutrophica
tion are addressed in the plans from both human and ecosystem health view
points, whereas microbial and radionuclide contaminants are considered as

human health issues.

Biological community structure and habitat are approach-

ed from the perspective of ecosystem status.

Chemical Contaminants
The chemical contaminants issue, especially persistent toxic substanc
es,

is the major focus of the 1978 Agreement and the monitoring and surveillance

plans. The effects of toxic substances on the health of the Great Lakes eco
system, including man, are not well understood.
However, some obvious pro
blems including closed fisheries, fish kills, and impairment of reproduc
tion
and deformities in aquatic birds have been well documented.
Present levels of
these substances adversely affect growth and reproduction in some Great
Lakes
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biota, and contaminant levels in many top predator fish
still exceed the
guidelines for safe human consumption set by public health
agencies in Canada
and the United States. To understand where and how these
substances interact
in the lakes and connecting channels, both biotic and
abiotic components of
the system must be measured.
While it is important to know the quantities and
distribution of toxic substances, it is also important to
identify the sources
and fates of these substances in the lakes and connecting
channels.
Selected
monitoring of suspected and known sources is therefore necessa
ry.
Eutrophication

The changes caused by nutrient enrichment (eutrophication)
were the
primary motivation behind the initiation of the 1972 Agreeme
nt. Billions of
dollars have been spent in remedial work on this issue, and
the positive
results of these actions are now being seen.
In spite of the improvements,
eutrophication is still an important issue in the Great Lakes.
As with chemical contaminants, the sources and quantities
of nutrients
entering the lake must be monitored on an ongoing basis, so
that the effec
tiveness of existing controls and the assessment of trends
can continue to be
documented.
Microbial Contaminants

Current water treatment practices coupled with basic biologi
cal treatment
and disinfection of sanitary wastes have essentially removed
the threat of
bacterial disease transmission via drinking water.
However, the recreational
user is still exposed to pathogenic bacteria on an occasio
nal basis at loca
tions close to urban centres.
Beach closures due to bacterial contamination
occur regularly in the Great Lakes and, therefore, microbial indicat
ors of
human health diseases require monitoring at selected nearshore
locations.
Radionuclide Contaminants

Radionuclides can enter the Great Lakes ecosystem via atmospheric
deposi
tion; from the use of radioisotopes in medicine, industry, and
research; from
the various activities associated with the nuclear fuel cycle;
and as a result
of natural processes.
The Agreement radioactivity objective is to be met at a
l km distance from an identifiable source. Based on the most recent
monitor
ing data, the radioactivity objective is not being exceeded at
any nuclear
power generating facility around the Great Lakes.
However, routine low level
radioactivity releases are permitted from these facilities. Objecti
ves are
also not being exceeded from periodic releases into municipal
(e.g. hospitals)
and industrial wastewater.
Nevertheless, to maintain a long term trend
assessment of radionuclide contaminants in the Basin, this issue
should continue to be addressed, particularly in the vicinity of both existing
and
planned low- and high level nuclear waste disposal sites.
Biological Community and Habitat Status
The physical habitat as well as water quality determine the composition
of
flora and fauna present in the biotic community.
Quality of habitat is
particularly significant for successful fish spawning and for determi
ning the
quantity of food available at all levels in the food chain.
Description and
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quantification of habitat conditions provide a baseline to forecast changes in
the biotic community when perturbations occur in the habitat.

Monitoring will focus on nearshore and riparian habitats (estuaries,
harbours, bays, littoral zones, rocky shoals, and submerged bedrock outcrops)
where problems can result from shoreline development, dredging activities,
water level changes, flow changes, and chemical loadings.
However, habitat
can be defined to include the open lake, especially deep water zones, since
their vast cold (except shallow Lake St. Clair and the western basin of Lake
Erie) and well oxygenated hypolimnia (except the central basin of Lake Erie)
represent one of the unique attributes of the Great Lakes.

Of all the common issues, habitat status is the one representing the new
est departure from the original GLISP.
It embraces the ecosystem approach as
outlined in the l978 Agreement.
Not all Task Force Plans currently address

habitat nor should this issue only fall under the purview of the Agreement.

Broader cooperation between the International Joint Commission and the Great
Lakes Fishery Commission and their respective cooperating agencies and person
nel is essential to address the habitat issue.
This issue should be consid
ered as evolving and requiring further development in future revisions of the
Plans.
Common Operational Components

Operational components common to each of the Plans must be integrated to
properly address these issues.
Specifically, the operational components
include:

1.

Inputs _ measuring loadings from tributaries, municipal and
industrial point sources, urban and agricultural nonpoint sources,
atmosphere, and the connecting channels.
Specific plans have been
developed for each of the connecting channels.

2.

Impacts
determining effects on open lake, nearshore (including
areas of concern, beaches, and water intakes, which have been
identified as separate operational components in some plans),
wildlife (including fish), and the connecting channels.

Inputs

The quality of the inputs to the Great Lakes is the key to future conditions and uses of the lakes.
Point sources have a direct impact at the
specific point of inflow and a diffuse impact over the whole lake.
Nonpoint
sources (including agricultural and urban runoff, groundwater seepage, and
leakage from landfills) are diffuse in origin but may have a significant
cumulative impact on the lakes through tributary and direct discharge.
Atmospheric inputs affect the whole lake but are probably of relatively minor
significance to nearshore areas, connecting channels, and areas of concern.
Connecting channels are affected by tributaries and point and nonpoint source
discharges, thereby impacting the downstream lakes.
Surveillance of inputs
can be used to determine the effect that remedial programs have on the quality '
of the water. A change in the ecosystem quality of the lakes cannot necessarily be seen immediately from changes in inputs to the lakes, but loading
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trends provide the background for an estimation of future variations in
quality.
Knowledge of the inputs from all these sources is required before
any type of mass balance can be attempted.
impacts
The levels and trends in the physical, chemical, and biological parameters
in the Great Lakes need to be determined and related to the impacts of man's

activities.

The nearshore areas are those that assimilate nearly all the

inputs and, in turn, are the most readily used by man for water supply, fish
ing, and recreation.
Understanding changes in nearshore quality and their
interactions with the open lake is critical to the development of remedial
programs and determining their effectiveness. Changes in open lake quality
are much slower, but represent a better indication of the progressive and
longer term changes that might be obscured by the often degraded and rapidly
variable water quality found in the nearshore. Monitoring programs for toxic
substances (e g. pesticides, industrial organics, and metals) are severely
hampered because most chemicals of concern are below routine analytical detec
tion limits in water, particularly in the open lake.
Fish and other wildlife
are convenient integrators and bioaccumalators of these substances and fre
quently accumulate them to levels which may be of concern either to human
health or to the aquatic organisms themselves.
Links Between Issues and Components
The issues have been selected because of their obvious importance to the
human health and well being and to the health of the aquatic ecosystem in the
Great Lakes.
Operational components of monitoring and surveillance have been

designed to address each of the major issues.

Evaluation of the issues can be

expressed in numerical terms based on data accrued in the operational com
ponents.

The Surveillance Plans, built on this framework of linkages between issues
and components, have built in flexibility (i.e. the ability to respond to new
issues).
This enables response to the dynamic nature inherent in the eco
system being measured.
To be an effective management tool, however, the Plans
need more than flexibility.
The Plans must also have a portion (i.e. opera
tional components) that is fixed so that the practical considerations of pro
gram planning and resource commitments can be made.
For this reason, the
details of the Plans are presented on a component by-component basis.

HIGHLIGHTS OF THE PLANS
A major objective has been to make these Surveillance Plans more effective
in an ecosystem sense.
The International Joint Commission, the Great Lakes
Fishery Commission, and the twelve associated federal, provincial, and state

jurisdictions are committed to the ecosystem approach espoused in the l978

Agreement for the resolution of water quality and associated Great Lakes
issues.
The transition to the ecosystem approach required a shift in focus

for some of the components within the original GLISP.

In addition to

consideration of the physical and chemical aspects, the 1978 Agreement also
specifies the need to consider the biological integrity of the waters of the
Great Lakes Basin ecosystem. Therefore, more emphasis has been placed on
biology in these Plans than in the original GLISP.
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1

The ideal product from implementation of these Plans is expected to be a

coherent annual "snapshot" which will be an accurate gauge of the health of
the system.
To continue the analogy, the photo album then becomes a record of
the changes and trends in the system over time.

At the outset, these Plans represent an attempt to integrate the necessary

components, with the aim of achieving greatly improved data quality and com
parability.
The first requirement for the ongoing program is that the Plans

complete this process of linking the components from water quality programs
through the various levels of the food chain to phase over to an ecosystem
perspective with minimal loss of comparability with past data. The second
requirement is to develop an evaluation process which will measure progress
towards the ideal program.
continuity.

The third requirement is some assurance of program

Specifically, coordination is required at the planning, implementation,

and reporting levels in order to link appropriate surveillance components.
The approach entails selection of common sampling sites, types of samples, and
sampling schedules, and also includes compatible data recording and storage.
The summarization process also requires use of common due dates and use of
standard terms to link water quality and the status of the ecosystem. With
this in mind, the Plans contain the following highlights which are departures
from or improvements upon the original GLISP:

l.

Shift to an ecosystem approach (i.e. more integrative and holistic
including a better balance of physical, chemical, and biological con
siderations).

2.

Development of compatible methodologies for generic (common) opera
tional components (e.g. atmospheric monitoring which is applicable to
the entire Basin).

3.

Development of specific operational components where required (e.g.
habitat monitoring, and biological community structure monitoring in

certain lakes or connecting channels for specific concerns).
4.

Consideration of the need for more detailed and specific programs for
identified areas of concern.

5.

Annual planning and implementation instead of periodic intensive
surveys.

6.

More detailed planning.

7.

More emphasis on quality assurance.

8.

More emphasis on compatible data management.

9.

More emphasis on the need for improved coordination, accountability,
and timely data interpretation and reporting.
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At present, six of the seven Task Forces have completed draft Surveillance
Plans. The Lake Superior Plan has not yet been formulated, pending completion
of the intensive survey report.
Lake Superior was the last lake to be sampled
under the intensive survey philosophy of the original GLISP.
Most activities
were completed in 1983 and the report is scheduled for publication later in
1985.
Draft copies of the other Plans were sent out for external peer review
to ensure both their scientific integrity and the fulfillment of the monitor
ing requirements called for in the 1978 Agreement.
Based on reviewers'
comments, revisions were made to achieve a higher degree of commonality among
the plans in format and level of detail.

STATUS OF THE LAKES
Since the 1972 Agreement, there has been a major effort on behalf of
governments to reduce phosphorus loadings and curtail inputs of certain toxic
chemicals.
Concomitantly, there has been a coordinated effort to measure the
success of these remedial programs. This coordinated effort formally became
known as GLISP and was endorsed by the Water Quality Board in 1980.
The current status of each of the Great Lakes with respect to eutrophica
tion and contaminants is reported in this chapter based on results of efforts
related to GLISP. While some data have not been collected over a sufficient
number of years to establish long term trends, there is nevertheless adequate
information to permit statements on changes.
Also, there are additional
surveillance and monitoring activities on the Great Lakes for which data are
currently not available because of the lag time between data collection and
final report publication.
Presented herein are the most recent data and
information available on the status of the Great Lakes.
Available data
include contaminants in water, herring gulls, and fish; incidence of tumors in
fish; conservative ions in the open lake and at municipal water intakes; and
nutrients and other eutrophication related parameters from the open lake.

The herring gull monitoring program has been particularly valuable because
it has provided one of the longest continuous records of contaminant trends in
Great Lakes biota.
Moreover, the program includes a specimen bank where
retroactive analyses of previously unrecognized contaminants can be conduct
ed.
For example, mirex and 2,3,1,8 tetrachlorodibenzo-p dioxin (2,3,7,8 TCDD)
were not included in the original parameter list when the program began but
were added later as their presence in Lake Ontario was revealed (10).
Specimen banking of tissue and sediment has been recognized as a critically
important component of monitoring and surveillance in the Great Lakes (11).
Different species of fish have also been intensively monitored since the
mid 1970's to provide information at various levels of the food chain.
As in
the herring gull, contaminants are accumulated at the higher trophic levels
and, therefore, lake trout, coho salmon, and walleye are monitored as top
predator fishes.
Contaminant levels often tend to be higher in lake trout
because it is a long-lived species and because of the manner in which

lipophilic contaminants accumulate in its tissue.
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Lake Superior

Status and Trends

water Quality
Lake Superior is classified oligotrophic, with deteriorated water quality

generally restricted to areas of concern along the shoreline.

Preliminary results from the 1983 open lake sampling program indicate

that, while total phosphorus concentrations appear to be lower, the concentra
tions of the major ions, such as sodium, calcium, magnesium, along with sul
fate and nitrate have increased.
Metal concentrations remain low relative to
all other Great Lakes, and selenium concentrations, which are the cause for
some concern in Lakes Huron, Michigan, and Erie remain quite low.

The atmospheric contribution of pollutants to Lake Superior appears to be
especially important because of the comparatively large surface area of this
lake relative to the other Great Lakes and because of the relatively low con

tributions from other sources.

Wet atmospheric deposition may be responsible

for as much as 22 and 55%, respectively, of the total load of sulfate and
nitrogen to Lake Superior (l2).

Drganochlorine pesticides and PCB were measured in large volume (56 L)

water samples collected at 16 offshore stations in Lake Superior in June 1983
(13).
Benzenehexachloride (BHC), lindane, pp-DDE, dieldrin, and PCB were
widespread in the waters of Lake Superior. Concentrations of BHC ranged from
3 16 ng/L while total PCB levels were measured froml-S ng/L. The concentrations of other organochlorine pesticides were below l ng/L.
The problem of asbestiform amphibole fibres in public water supplies draw
ing water from the western end of Lake Superior was discovered in 1973. The

source of these fibres was the 57,000 tons of taconite tailings discharged

daily by Reserve Mining Company at Silver Bay, Minnesota on the northwestern
shore.
The discharge of taconite tailings was halted in 1980. Since 1973,
measurements of amphibole fibre number concentration (AFC) and amphibole mass
concentration (AMC) have been made on weekly water samples collected from the
Duluth, Two Harbors, Beaver Bay, and Silver Bay municipal water intakes.
Although storms still create episodic large increases in both AFC and AMC at
these locations, a reduction in AFC ranging from 88 95% has been observed
since 1978.

Contaminants in Biota
During the 1960's and early 1970's, organic contaminants occurred at
elevated levels in several species of Lake Superior fish. Studies by the
Upper Lakes Reference Group in 1973 detected such persistent compounds as PCB,
hexachlorobenzene, heptachlor epoxide, methoxychlor, and toxaphene.
Figure 5 presents mean annual PCB, total DDT, and dieldrin concentrations
in Lake Superior lake trout collected near the Apostle Islands between 1977 to

1982 (14). In general, it appears that total DDT has declined in Lake
Superior lake trout between 1977 and l982. Despite exhibiting year to-year

variability, mean annual PCB concentrations (reported as Arochlor 1254) were

lower in 1982 than any year since monitoring began (1977).

Dieldrin concen

trations in Lake Superior lake trout have consistently remained low.
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Table 12 presents contaminant data collected from lake trout and rainbow
smelt (15). In general, contaminant levels are relatively low compared to
levels in the same species from the other lakes.
Additional years of col
lection and analysis will be required before trends can be detected.

Levels of organochlorine compounds in herring gull eggs continue to be

monitored from two colonies on Lake Superior (29).
In both the Mamainse
Harbor/Agawa Rocks and Granite Island colonies, there appears to have been a

general decrease in levels of DDE, DDT, HCB, mirex, and total PCB over the

last 9 to 10 years (Figure 6).
During that same time period, concentrations
of dieldrin have remained fairly constant in both colonies.
Emerging Issues

Toxaphene residues have been identified in whole fish samples of large
lake trout collected from two sites on Lake Superior from 1978 to 1983 (15).

Concentrations ranged from 0.37 to 10.0 mg/kg (x = 2.76 mg/kg) in whole fish
samples, while levels in edible portion samples averaged approximately 15% of
the whole fish body burdens.
Monitoring to establish trends of toxaphene in
Lake Superior lake trout will continue.
In the mid 1970's, a number of studies were undertaken to document dis
tribution, frequency, and causes of tumors (i.e. hyperplesia and neoplasia) in
Great Lakes fish.
Numerous investigations have indicated an association
' between pollution of the aquatic environment and increased tumor frequencies
(16 20).
Although direct proof of a causal role for toxic contaminants is
presently lacking for the development of tumors in indigenous fish, the toxic

chemical causal agents hypothesis is supported indirectly by laboratory

experiments which indicate that a number of chemical carcinogens readily cause
tumors in fish (20 21).
Several different types of tumors have been found in saugers and walleye
in Torch Lake (an area of concern), which is tributary to the Portage Ship
Canal on Michigan's Keweenaw Peninsula (22). Although Torch Lake has a
diverse fish community, only saugers and walleye had abnormal incidences of
internal tumors.
While the specific causative agent for the tumors has not
been identified, floatation chemicals (i.e. creosote and xanthetes) used in
copper concentrating operations are currently considered the most probable
causative agents. Such chemicals have not been used or discharged since
termination of copper mining in that area in 1968.
Further study of this

situation is being performed to determine the extent of tumors in walleye and

sauger and identify the causative factors.

Lake Michigan

Status and Trends

Water Quality

A simple set of criteria for trophic classification of the Great Lakes has
been established, based on the amount of particulate phosphorus and chloro
phyll a in the surface waters and the Secchi disk depth (23). Using these

criteria, the open waters of Lake Michigan are classified as oligotrophic.
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TABLE 12

CONTAMINANT CONCENTRATIONS IN WHOLE FISH SAMPLES OF LAKE TROUT
AND RAINBOW SMELT FROM LAKE SUPERIOR, 1980 1983
ALL DATA REPORTED AS mg/kg (i $.E.) WET WEIGHTa

1980
LAKE TROUT
Number

Weight (g)

1981
LAKE TROUT

50

58

1,832.4
(124.4)

1,322.9
(200.2)

SMELTb
12

30.50
(2.27)

1982
LAKE TROUT
31

1,324.9
(108.5)

SMELTb
12

24.9
(1.73)

1983
LAKE TROUT
101

1,387.6
(108.4)

SMELTb
22

24.25
(1.78)

76 -

% Lipid

18.74
(0.95)

14.30
(0.67)

3.39
(0.16)

17.09
(1.66)

4.69
(0.23)

14.02
(0.72)

4.18
(0.25)

PCB

0.85
(0.05)

0.43
(0.04)

0.11
(0.00)

0.50
(0.05)

0.16
(0.00)

0.71
(0.07)

0.23
(0.07)

pp'DDE

0.26
(0.02)

0.23
(0.03)

0.06
(0.00)

0.15
(0.02)

0.05
(0.00)

0.15
(0.01)

0.05
(0.01)

200T

0.34
(0.03)

0.33
(0.04)

0.07
(0.00)

0.26
(0.03)

0.09
(0.01)

0.23
(0.02)

0.06
(0.02)

Mercury

0.32
(0.01)

0.21
(0.01)

0.10
(0.01)

0.20
(0.01)

0.08
(0.00)

0.23
(0.02)

Arsenic

0.36
(0.01)

0.29
(0.01)

0.17
(0.01)

0.33
(0.02)

0.30
(0.01)

0.32
(0.02)

Se1en1um

0.38
(0.01)

0.52
(0.01)

0.43
(0.01)

0.48
(0.01)

0.49
(0.01)

0.50
(0.01)

aData from the Canada Department of Fisheries and Oceans (15).
bEach samp1e represents a composite of five fish.
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CHLORIDE MG/L OPEN LAKE AREAS-MEAN PLUS a MINUS THREE STANDARD DEVIATIONS
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Contaminants in Biota

E

Analysis of bloater chubs and lake trout collected in Lake Michigan
off
Saugatuck, Michigan indicate that substantial declines in total DDT and PCB
have occurred (Figures 8 and 9).
Dieldrin in bloater chubs has apparently not
responded rapidly to remedial actions as evidenced by its apparent increase
since 1969 (Figure 8).
In general, dieldrin concentrations in lake trout in
creased between 1970 and 1979, followed by a decrease between 1979 and 1982.
Recent evidence (26 27) indicates that dieldrin is still being carried into
receiving waters from fields in the basin, despite the fact that no aldrin
(the source of most environmental dieldrin residues) has not been used in
United States agriculture since 1974 (28).
Research is warranted to identify
the sources and relative contributions to the relatively high levels of diel
drin in Lake Michigan fish.
In recognition of the need to improve the assessment of chronic health
implications of low level exposure to environmental contaminants, Wisconsin,
Illinois, Indiana, and Michigan as well as the U.S. Environmental Protecti
on
Agency's Great Lakes National Program Office and the U.S. Food and Drug Admin
istration (FDA) have entered into a cooperative agreement to standardize
monitoring protocols and provide for joint assessment of the Lake Michigan
fish contaminant data base.
This led to a consistent health advisory on Lake
Michigan fish for all states.
See also page 150.
This health advisory on Lake Michigan fish is based on 1984 data and was

released in March 1985.

In general, fish contaminant monitoring data for Lake

Michigan show that levels of most contaminants are declining. The 1984 data
show that contaminants in coho salmon, rainbow trout (steelhead), and lake
trout less than 51 cm in length have decreased to the point where 90% or more
of the fish tested did not exceed U.S. FDA action levels and are now consider
ed to pose the lowest risk of exposure to contaminants (Table 13).
However,
contaminant levels in lake trout over 64 cm in length, carp, and brown trout
remain high; it has been recommended that no one eat these fish. Those who
do
consume sport fish should prepare and cook them in ways which reduce the
presence of fat soluble contaminants in the edible portion.
These techniques
include removal of the skin and fatty tissue associated with the belly,
lateral line, and dorsal area of large fish and cooking by baking, broiling
on
a rack, or barbecuing so the fatty oil can drip away from the finished meal.
In 1983, mean annual concentrations of DDE, DDT, HCB, mirex, and total PCB
in herring gull eggs from Big Sister Island in Lake Michigan were lower than
they had been during any year since the monitoring program began in 1971
(Figure 10).
The percentage decrease for each compound in Big Sister Island
herring gull eggs between 1971 and 1983 was DDE
89%, DDT
98%, HCB « 93%,
mirex
94%, and total PCB
80%.
As was the case with dieldrin in Lake
Michigan bloater chubs, dieldrin concentrations in herring gull eggs from
Lake
Michigan remain relatively high and have not decreased rapidly as a result of
remedial measures.
Emerging Issues

Resident fish (primarily carp) from 30 major harbours and tributaries were
collected between 1981 and 1984 and analyzed for toxic contaminants (14).
All
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(mg/kg WET WEIGHT; WITH 95% CONFIDENCE INTERVALS) IN WHOLE FISH
SAMPLES OF LAKE TROUT COLLECTED FROM EASTERN LAKE MICHIGAN.
Data from U.S. Fish and Wi1d1ife Service (25).

From 1972 76 quantified using 1:1:1 Aroc1or 1248, 1254, 1260 and beginning
in 1977 on1y Aroc10r 1254.
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TABLE I3
HEALTH ADVISORY 0N LAKE MICHIGAN SPORT FISHa.C

GROUP I
Species of Fish

Yellow perch
Smelt
Coho salmon
Rainbow trout
Lake trout less than 51 cm

Contaminants of

GROUP II
Chinook salmon over 64 cm
Lake trout Sl
64 cm

GROUP III
Brown troutb
Lake trout over 64 cm

Carp

PCB

PCB, dieldrin,
chlordane

Lowest

Moderate

Highest

90% or more of the fish tested
in this group met FDA Action
Levels.
Eating these fishes poses the
lowest risk of exposure to
contaminants.

One or more contaminants were

One or more
contaminants were
found to be above
the FDA Action Level
in 90% or more of
the fish tested in
this group.
No one should eat
these fishes.

Concern

Level of

Contaminants
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Advice

found to be above the FDA
Action Level in 50% or more
of the fish tested in this
group.
Pregnant women who expect to
to bear children, nursing
mothers and young children
should not eat these fish.
Others should limit their
consumption to no more than
one meal per week and heed
preparation and cooking
recommendations.

aThis advisory is based on the presence of lipid soluble contaminants such as PCB, DDT, dieldrin, chlordane,
or toxaphene in edible portion samples.
Heavy metal contaminant levels were not significant.
Not enough
samples of brook trout or chinook salmon less than 64 cm have been collected to adequately establish
contaminant levels.
bBrown trout contained primarily PCB and showed a wide range in levels from location to location.
cSee also Tables 41 and 42.
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-84-

1983

1988

samples exceeded the Agreement objective of 0.l mg/kg total PCB. Extremely
high concentrations of PCB (>90 mg/kg) were observed in fish from the lower

Sheboygan River.

Elevated PCB concentrations (10 30 mg/kg) occurred in fish

samples from White Lake and the Kinnickinnic, Milwaukee, St. Joseph,

Kalamazoo, and Fox Rivers. The herbicide dacthal was detected at low concen
trations from all sites except the Grand Calumet River.
A number of other
compounds were identified at specific sites, including:
pentachlorophenol
(Menominee River), Chrysene/benz(a)anthracene (Kinnickinnic River),
phenanthrene/anthracene (Menominee River), napthalene (Sheboygan River),
acenaphthene (Grand Calumet River and Indiana Harbor Canal), dibenzofuran

(Grand Calumet and Indiana Harbor Canal), and benzoic acid (Calumet Harbor).
In 1983, the U.S. Fish and Wildlife Service (FWS), the University of

Wisconsin Sea Grant Institute, the Wisconsin Department of Natural Resources,
and the Green Bay Metropolitan Sewerage District conducted a study of the role
of chemical contaminants in reproductive success of Forster's terns on Green
Bay (30).
Conclusions from this study include:
1.

There is clear impairment of the reproductive capacity of Forster's
terns nesting on Green Bay.

2.

There were significantly higher concentrations of 2,3,7,8 TCDD, hexa
chlorodibenzo-p dioxin, total chlorodibenzo p-dioxins, and total PCB
in Forster's tern eggs from a Green Bay colony than in eggs from an
inland control colony.

3.

All biological parameters tested produced results that appear con
sistent with the known effects of 2,3,7,8 TCDD, other contaminants
similar in structure, and/or PCB.

4.

Dioxins, PCB, and other toxic organic compounds cannot be discounted
as causative factors in the reproductive impairment of nesting
Forster's terns on Green Bay.

Regarding tumors in fish from the Lake Michigan Basin, results of studies
(l7) conducted during l972 to l976 found that fish inhabiting the polluted Fox
River (an area of concern), which drains into Green Bay, had a higher fre
quency of tumors (5.l8%) than the same species of fish in a non polluted
control lake in northwestern Ontario (l.0l%).
These findings suggest that, as
toxic chemical pollution increases, there is a corresponding rise in tumors in
fishes.
Lake Huron

Status and Trends

Water Qggjity
There has been no observed degradation from the oligo mesotrophic status
of Lake Huron since the 1970's.
The net change in spring surface total phosphorus concentration at open lake stations from lgll to l983 is not signif
icantly different from zero.

The concentration of N03 + N02 in the open lake surfac
e waters of

Lake Huron was 0.305 t 0.017 mg/L during the spring
of 1983 (24).

This is a
significant (t test; P <0.05) increase from the 0.290
t 0.012 mg/L average
based on a

similar set of stations sampled in 1980.
The resultant average
annual rate of increase from 1980 to 1983 of 5 pg/L-a
is very close to the
annual average rate of increase determined from
1971 to 1980 (4.7 pg/L-a)
using equivalent stations, and similar to the
5.6 ug/Loa rate reported (2)
using a larger subset of open lake stations.

The statistically significant increase in Lake Huron
open lake surface
silica values between 1971 1980 (2) continued betwee
n 1980 1983.
Spring
surface concentrations averaged 1.637 t 0.051 mg/L
in 1983 compared with
1.529 t 0.074 mg/L in 1980. Average silica conce
ntrations in the epilimnion
declined during the summer to 1.066 t 0.107 mg/L
and concentrations in the
nepheloid 1ayer averaged 2.016 t 0.321 mg/L.
Chloride values continue to be low in Lake Huron.
During 1983, the north
ern basin average of 5.54 mg/L was not significan
tly different (t-test; P
<0.05) from the average of 5.46 mg/L measured
in 1971.
The spring surface
concentration during 1983 in the southern basin was
5.79 mg/L.
An average of
similar stations in the southern basin taken from
the 1971 survey yields a
slightly lower average (5.49 mg/L).
Chloride values were not reported in the
1980 intensive survey.
As with chloride, both sulfate and carbonate conce
ntrations are low in
Lake Huron.
The sulfate concentration was higher in the south
ern basin than
in the northern basin (16.43 versus 14.63 mg/L)
during 1983.
Total alkalinity
was almost equal (77.9 mg/L south; 77.6 mg/L north)
.

As would be expected from low concentrations of
anions in Lake Huron,
cation concentrations are also low.
During 1983, calcium concentrations
averaged 27.95 mg/L in northern Lake Huron and
29.33 mg/L in southern Lake
Huron. Average epilimnion concentrations of other
cations were 7.30 mg/L
(north) and 7.70 mg/L (south) magnesium; 3.15
mg/L (north) and 3.38 mg/L
(south) sodium; and 0.88 mg/L (north) and 0.93
mg/L (south) potassium.

Detailed historical data on cation concentrations
in Lake Huron are not avail

able.

gontaminants in Biota
Table 14 presents data on contaminant burdens
in whole fish samples of
splake and lake trout from Lake Huron.
Mean annual contaminant levels are not
directly comparable from year to year.
Only one to two of the four indicator
sites per lake are monitored each year, so conse
cutive year comparisons may
actually

reflect site to site comparisons within a lake.

Generally,

lake
trout from northern Lake Huron have lower conta
minant burdens than fish collected at sites in southern Lake Huron.
In 1983, mean PCB levels in whole
fish samples of lake trout continued to excee
d the Agreement objective (0.1
mg/kg).
In relation to other Great Lakes, levels of
selenium and arsenic con~
tinue to be greater in top predator and rainb
ow smelt samples from Lake Huron,
particularly at sites in Georgian Bay and the
northern portion of the main
lake where natural sources of these trace metal
s are suspected.
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TABLE 14

MEAN CONTAMINANT CONCENTRATIONS (mg/kg WET WEIGHT t S.E.) IN
WHOLE FISH SAMPLES OF LAKE HURON LAKE TROUT, 1979 1983a

Number
Weight (9)

1919b

1980b

1980c

47

50

714.8
(70.6)

905.3
(62.8)

1981

1982

47

50

79

50

49

742.3
(106.7)

1,949.4
(61.2)

2,042.5
(101.1)

1,454.9
(68.7)

913.5
(105.3)

1983

1983b
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% Lipid

8.77
(0.58)

10.35
(0.58)

10.33
(0.63)

18.05
(0.47)

15.70
(0.51)

13.58
(0.48)

8.98
(0.74)

PCB

0.78
(0.08)

0.42
(0.03)

0.92
(0.08)

2.26
(0.13)

2.44
(0.17)

1.24
(0.06)

0.53
(0.03)

DDE

0.15
(0.02)

0.22
(0.01)

0.34
(0.03)

0.60
(0.03)

0.48
(0.73)

0.39
(0.02)

0.19
(0.02)

2001

0.20
(0.02)

0.25
(0.01)

0.49
(0.04)

1.06
(0.05)

0.13
(0.04)

0.68
(0.04)

0.25
(0 02)

Mercury

0.16
(0.01)

0.18
(0.01)

0.14
(0.01)

0.24
(0.01)

0.19
(0.01)

-

Arsenic

0.15
(0.01)

0.18
(0.01)

0.27
(0.02)

0.43
(0.02)

0.43
(0.02)

-

Se1enium

0.70
(0.02)

0.75
(0.01)

0.81
(0.01)

0.48
(0.02)

0.62
(0.01)

-

aData from the Canada Department of Fisheries and Oceans (15).

b$p1ake.

cSp1ake Backcross.

During 1983, mean tota1 PCB 1eve1s in who1e fish samp1es of rainbow sme1t
continued to exceed the Agreement objective (Tab1e 15).
Between 1979 and
1983, concentrations of tota1 PCB in rainbow sme1t exhibited high year to year
variabi1ity and no obvious trend.
In 1983, mean annua1 concentrations of DDE, DDT, die1drin, HCB, mirex, and
tota1 PCB in herring gu11 eggs from Chantry Is1and were Tower than they had
been during any year since the monitoring program began in 1974 (Figure 11).
The percentage decrease for each compound in Chantry Is1and eggs between 1974
and 1983 was DDE
90%; DDT
97%; die1drin
57%; HCB
89%; mirex
93%; and
tota1 PCB
80%.
Mean annua1 concentrations of the same contaminants in her
ring gu11 eggs from Doub1e Is1and have substantia11y decreased since 1974 and
are current1y (1983) near1y the 1owest they have been since monitoring began
(Figure 12).
The percentage of decrease for each compound in Doub1e Is1and
eggs between 1974 and 1983 was DDE - 77%; DDT
96%; die1drin
53%; HCB
83%; mirex
71%; and tota1 PCB
64%.
It shou1d be noted that much of the
decrease of contaminants in herring gu11 eggs occurred between 1974 and 1978,
with concentrations over the past 5 to 6 years remaining fair1y stab1e.
Emerging Issues
Dioxins have been found to cause cancer, to depress reproductive capacity,
and to be hepatotoxic in birds and mamma1s. They are very stab1e and readi1y
bioaccumu1ate in fish.
0f the 75 dioxin isomers, the most toxic to mamma1s is
2,3,7,8 TCDD.
The Board's 1983 report identified Saginaw Bay, the Detroit
River, and Lake Ontario as having 2,3,7,8-TCDD 1eve1s in herring gu11 eggs
we11 above background.
During 1983, 2,3,7,8-TCDD was a1so found in common
tern eggs from Saginaw Bay, ranging from 37 to 63 ng/kg. Gas chromotography/
mass spectrometry scans by U.S. FHS of common tern eggs from Saginaw Bay have
a1so found trace 1eve1s of ch1orinated styrenes, HCB, ch1orinated terphenyIS,
and ch1orinated dipheny1 ethers.
Further work is proceeding to quantify
1eve1s.
Based on a survey of white suckers co11ected during spring spawning runs
(1981 1983) in Canadian nearshore waters of Lake Huron, 1ip papi11omas were
not observed in any white suckers co11ected in the northern portion of the
1ake (15).
In contrast, 1ip papi11omas were reported from white suckers
(greater than 40 cm in 1ength) co11ected in eastern centra1 and southeastern

Lake Huron, with the highest incidence (40%) at a site in southeastern Lake

Huron.
A1though there is as yet no conc1usive evidence confirming the ro1e of
ambient chemica1 carcinogens, there is increasing evidence that Great Lakes
fish are responding to chemica1 exposure and that a systematic fish hea1th
survei11ance program wou1d provide an ear1y warning mechanism to identify
sites and species impacted by chemica1 stress.
Lake Erie

Status and Trends

Hater Qua1ity
Remedia1 programs for reducing phosphorus 1oadings attributab1e to sewage
treatment p1ants have resu1ted in a substantia1 decrease in tota1 phosphorus
1oading to the 1ake.
In the broader context, tota1 phosphorus 1oading
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TABLE 15

MEAN CONTAMINANT CONCENTRATIONS (mg/kg WET WEIGHT t S.E.) IN
WHOLE FISH SAMPLES OF LAKE HURON RAINBOW SMELT, 1979 19833.b
1979

1980

1981

1982

1983

Number

12

36

36

24

24

Weight (g)

26.33
(1.72)

20.68
(1.51)

27.69
(1.85)

27.16
(2.53)

23.44
(1.67)

% Lipid

4.24
(0.16)

3.46
(0.14)

4.30
(0.14)

5.17
(0.25)

3.99
(0.10)

PCB

pp'DDE
2001

0.19

0.11

0.13

0.29

0.18

(0.02)

(0.01)

(0.01)

(0.02)

(0.01)

0.05
(0.01)

0.05
(0.01)

0.07
(0.01)

0.08
(O 01)

0.07
(0.01)

0.07

0.07

0.10

0.12

(0.02)

(0.01)

(0.01)

(0.01)

Mercury

0.06
(0.01)

0.07
(0.01)

0.06
(0.00)

0.05
(0.00)

Arsenic

0.27
(0.02)

0.26
(0.01)

0.31
(0.01)

0.36
(0.02)

Se1enium

0.64
(0.01)

0.69
(0.02)

0.68
(0.02)

0.54
(0.01)

6Data from the Canada Department of Fisheries and Oceans (15).
bEach samp1e represents a composite of five fish.
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1983

I

estimates from all external sources have declined from a peak of 28 x l03
t/a in l968 to l2.4 x lO3 t/a in l982.
This represents a 56% decline over
the last l5 years.
Over the same period, annual mean total phosphorus concentrations in the
central basin epilimnion, as an example, have declined from 21.3 to l2.0
ug/L. While not as dramatic as the loading reductions, this represents a

positive indication that the lake is responding to remedial programs.

Another measure of the effectiveness of efforts to control cultural

eutrophication is the estimate of oxygen depletion rate in the central basin

hypolimnion (bottom water). This area has suffered from seasonal anoxic con
ditions for at least the last 40 years (Figure l3).
Despite some natural
variability in oxygen depletion rates due to meteorological factors, highest
oxygen depletion rates occurred during the l960 s and l970's.
It was then
that Lake Erie was at the height of cultural eutrophication, exhibiting high
est total phosphorus concentrations and algal biomass.
In recent years
(l980-l984), oxygen depletion rates appear to have decreased and are less
variable.
While the central basin still undergoes some degree of anoxia, this
apparent decrease in the rate of oxygen depletion and less variability suggest
that the phosphorus reduction program is having a positive effect on this

region.

Other indicators of water quality, including Secchi disk measurements
(water clarity), chlorophyll a (a surrogate for phytoplankton biomass), and
possibly the walleye population figures (top predator), are likewise sugges
tive of an overall improvement in well-being of the Lake Erie ecosystem. On
the other hand, documented increases in the concentration of NO3 + NO2
should be interpreted as a potential cause for concern.
Evidence of a partial reversal of cultural eutrophication has also been
reported from the Pigeon Bay waters off the north shore of Lake Erie's western
basin (33).
During 1983, monthly nutrient enrichment experiments were per
formed from April through October to identify growth-limiting nutrients of
natural phytoplankton assemblages collected from a station in Pigeon Bay.
Data from these experiments suggested that silica was the major limiting

nutrient in April, phosphorus was the major limiting nutrient in

May September, and trace metals were limiting in October.

phosphorus was

The conclusion that

the major limiting nutrient in summer is different from the

conclusions of the late l960's and early l970's that nitrogen was the major
limiting nutrient in summer in the western basin and suggests a shift from
nitrogen to phosphorus limitation.
Pigeon Bay nutrient trend data show that
summer nitratezsoluble reactive phosphorus ratios have increased from
approximately 4 in the late l960's to over 40 in the late 1970's and early

1980's, corroborating that a shift has probably occurred.

This shift in

nutrient limitation is probably due to reduced bioavailable phosphorus load
ings and increased nitrate loadings to the western basin.
The southern por
tion of the western basin is physically and chemically different from the
northern portion and apparently has not responded in the same manner.
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Increases in the conservative ion concentrations have been noted in Lake
Erie since the early 1900's (34). However, recent evidence from municipal
water intakes suggests that the trend of conservative ions (such as chloride
'and sulfate) has been reversed with a decrease in concentration since 1970.
Further work is being conducted to corroborate this apparent decrease in con
servative ion concentrations and determine whether this is true for the entire
lake.
Contaminants in Biota
Table 16 presents whole fish contaminant data for walleye collected
primarily from the western basin of Lake Erie. During 1983, the mean concen
tration of total PCB in walleye continued to exceed the Agreement objective
for whole fish samples.
In general, concentrations of total PCB and other
organochlorine contaminants in walleye exhibited year to year variability and
no obvious trend.
Levels of mercury have decreased since 1977 and do not
exceed the Agreement objective.
Concentrations of other contaminants analyzed
remain relatively low.
During 1983, mean PCB levels in whole fish samples of rainbow smelt con
tinued to exceed the Agreement objective (Table 17).
Concentrations of PCB
and DDT in rainbow smelt exhibited year to year variability and no obvious
trend.
Concentrations of other contaminants remain relatively low.

In 1983, mean annual concentrations of DDE, DDT, dieldrin, HCB, mirex, and
total PCB in herring gull eggs from two Lake Erie colonies were lower than
they had been during any year since the monitoring program began in 1974 (with
the exceptions of mirex in eggs from both colonies which was within 0.04 mg/kg
of the lowest and dieldrin in Middle Island eggs which was within 0.08 mg/kg
of the lowest) (Figures 14 and 15). The percentage decrease for each compound
in Point Colborne Lighthouse eggs between 1974 and 1983 was DDE
64%, DDT
95%, dieldrin
54%, HCB - 71%, mirex
65%, and PCB
49%.
The percentage
decrease for each compound in Middle Island eggs between 1974 and 1983 was DDE
70%, DDT
97%, dieldrin
29%, HCB - 84%, mirex
91%, and PCB
47%. Much
of the decrease in organochlorine contaminants occurred between 1974 and 1978,
with concentrations remaining fairly stable over the past 5 to 6 years.
Emerging Issues

The presence of dioxins in Great Lakes biota was first reported by the
Board in its 1978 report.
The Board's 1983 report identified low levels of
2,3,7,8 TCDD in herring gull eggs from a colony in the western basin of Lake
Erie.
Recently, results of fish sampled in the western basin have identified
low levels of 2,3,7,8 TCDD in a limited number of large carp (14).
Monitoring
efforts are being expanded to examine top predator species such as coho salmon
and walleye.
Recent Ontario data on edible tissue samples of yellow perch,
walleye, and white bass collected from the western basin showed no detectable

2,3,7,8 TCDD (35).

In eastern Lake Erie and the Buffalo River (an area of concern), high
percentages of tumors have been reported in fish (18,20).
Correlations
between sediment polycyclic aromatic hydrocarbons (PAH), tumors in fish, and
induction of tumors in bullheads by exposure to extracts of polluted sediment,
support the hypothesis that some of these fish tumors result from exposure to
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TABLE 16

MEAN CONTAMINANT CONCENTRATIONS (mg/kg WET WEIGHT i S.E.) IN
WHOLE FISH SAMPLES OF LAKE ERIE NALLEYE, 1977-1983a

YEAR

WEIGHT(g)

%LIPID

PCB

pp'DDE

ZDDT

DIELDRIN

9

Zn

1977

1,032.1
(222.9)

11.01
(1.24)

1.61
(0.42)

0.36
(0.10)

0.50
(0.13)

0.07
(0.01)

0.20
(0.04)

12.93
(0.62)

As

Se

0.26
(0.01)
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1978

56

806.3
(90.1)

6.23
(0.59)

1.47
(0.18)

0.14
(0.02)

0.26
(0.03)

0.05
(0.01)

0.15
(0.01)

12.34
(0.22)

0.22
(0.01)

0.35
(0.01)

1979

30

1,481.7
(155.9)

9.87
(0.57)

3.05
(0.39)

0.21
(0.04)

0.49
(0.08)

0.10
(0.01)

0.15
(0.02)

12.99
(0.25)

0.32
(0.01)

0.37
(0.01)

1980

40

1,123.3
(138.9)

9.72
(0.67)

1.40
(0.12)

0.19
(0.04)

0.45
(0.09)

0.04
(0.01)

0.13
(0.01)

13.76
(0.50)

0.33
(0.01)

0.33
(0.01)

1981

44

1,226.2
(163.3)

8.80
(0.64)

1.16
(0.11)

0.04
(0.00)

0.10
(0.01)

0.02
(0.00)

0.10
(0.01)

11.03
(0.37)

0.38
(0.01)

0.44
(0.01)

1982

30

1,447.5
(185.4)

9.45
(0.87)

1.62
(0.17)

0.10
(0.01)

0.24
(0.02)

0.04
(0.00)

0.12
(0.01)

13.58
(0.30)

0.31
(0.02)

0.36
(0.01)

1983

50

1,190.5
(114.8)

8.32
(0.54)

1.54
(0.11)

0.13
(0.02)

0.26
(0.03)

0.05
(0.01)

aData from the Canada Department of Fisheries and Oceans (15.)
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TABLE 17
MEAN CONTAMINANT CONCENTRATIONS (mg/kg WET WEIGHT t S.E.) IN
WHOLE FISH SAMPLES OF LAKE ERIE RAINBOW SMELT, 1977-1983a

WEIGHT

YEAR

% LIPID

PCB

pp DDE

2001

H9
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1977

78

18.45
(1.69)

2.74
(0.10)

0.18
(0.01)

0.04
(0.00)

0.06
(0.00)

0.05
(0.00)

1978

44

30.24
(1.90)

4.45
(0.13)

0.27
(0.03)

0.04
(0.00)

0.06
(0.01)

0.05
(0.00)

1979

35

32.38
(3.15)

4.65
(0.25)

0.38
(0.04)

0.05
(0.00)

0.10
(0.01)

0.04
(0.00)

1980

42

25.56
(2.10)

3.48
(0.11)

0.26
(0.02)

0.06
(0.00)

0.12
(0.01)

1981

36

31.55
(2.85)

4.76
(0.22)

0.23
(0.02)

0.03
(0.00)

0.06
(0.00)

0.04
(0.00)

1982

34

29.78
(2.05)

5.17
(0.18)

0.30
(0.01)

0.03
(0.00)

0.07
(0.01)

0.03
(0.00)

1983

29

21.44
(2.31)

3.84
(0.22)

0.32
(0.03)

0.02
(0.00)

0.04
(0.00)

aData from the Canada Department of Fisheries and Oceans (15).
bEach sampie consists of a composite of five fish.

c>50% of resuits beiow detection limit.
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1983

carcinogenic chemicals in the environment.
Two year old brown bullhead from
the Black River at Lorain (an area of concern) had a liver tumor rate of 1.2%
while those three years and older had a 33% rate (19).
In contrast, none of

the brown bullhead from a control lake had liver tumors.

The high tumor rate

for bullheads in the Black River correlated with high body burdens of PAH.
was concluded that since the Black River differed from the control site

It

principally in the levels of PAH contamination, this contaminant was most
likely the causative factor of elevated liver tumors in brown bullhead.
Lake Ontario - Status and Trends
Water Quality

Figure 16 presents the yearly trend in lakewide spring total phosphorus
concentrations.
These data demonstrate the decrease in spring total phos

phorus concentration over time; 1983 had the lowest mean value recorded to
date.

tion

Linear regression analysis described this trend according to the equa

y =

0.0010x + 0.0277

(r = 0.94)

(i.e. a rate of decrease of 1.0 pg/L-a) (36).
If this rate equation can
be used as a predictive tool, by 1986 total phosphorus levels in the open

waters of Lake Ontario would achieve the 10.0 pg/L objective proposed by the

Great Lakes Research Advisory Board (37).
Daily monitoring in the Niagara
River at its point of entry into Lake Ontario has shown a similar decrease in
total phosphorus concentrations during the 1976-1983 period (12).
During this
period, the loadings of total phosphorus from the Niagara River to Lake
Ontario have decreased from 4.93 x 103 to 3.76 x 103 t/a, a decrease
of 24% (Table 18).
Because the Niagara River contributes approximately 40% of
the total phosphorus load to Lake Ontario, it is likely that the observed de
crease in total phosphorus concentration in the lake is primarily attributable
to the decrease in loading from the Niagara River.

When a t test was applied to the spring surface (1 m) total phosphorus
data for the years 1982 and 1983, a decrease of 8.7% (1.3 ug/L) was found
and the means were significantly different (P <0.05). The test was reapplied
to the data using only similar stations for the two years and the decrease was

still found to be significant.

Spring surface NO3 + N02 data for 1970 1983 demonstrate a general increase
in concentration (Figure 17).
Linear regression analysis of these data
indicated the rate of increase to be 8.3 pg/L-a (or 14,000 t/a) (36).
This
increasing trend was substantiated by data collected at the Niagara outlet to
Lake Ontario where a similar rate of increase in N03 + NO2 (10.0 pg/L-a) was
observed during the 1976 1983 period. Since 1975, nitrate loadings from the
Niagara River to Lake Ontario have increased approximately 63% (Table 18).
Recently, Environment Canada compared the rate of nitrogen increase in Lakes
Ontario and Huron.
Lake Ontario's volume is approximately one-half that of

Lake Huron and the rate of change in N03 + NO2 concentration in Lake Ontario

is almost twice that of Lake Huron.
Because of this, it was inferred both
lakes are responding in a similar manner to a common loading source.
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Data from Environment Canada (12).
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TABLE 18

ANNUAL NUTRIENT LOAD (x103 t/a) FROM THE
NIAGARA RIVER T0 LAKE ONTARIOa

YEAR

TOTAL
PHOSPHORUS

NITRATE

1975b

4.78

31.4

1976

4.93

47.8

1977

4.31

33.2

1978

5.22

41.6

1979

4.41

45.3

1980

4.49

54.4

1981

3.36

42.7

1982

3.87

49.3

1983

3.76

51.1

6Data from Reference (12).
bIncomp1ete data set.
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During 1983, large volume (36 L) whole water samples were collected in

early October at 14 stations on Lake Ontario to establish lakewide baseline

levels of trace organic contaminants. Sixteen of the 23 compounds analyzed
were ubiquitous in distribution (38). Only toxaphene, mirex, photomirex, and
the lower order chlorobenzenes were not detected.

A station located 4 km east of Hamilton Harbour ranked highest in total
PCB, with concentrations almost four times (3.1 ng/L) the geometric mean of
the 14 stations (0.75 ng/L).
It also exhibited the highest levels of oxy
chlordane (0.263 ng/L) and heptachlor epoxide (0.375 ng/L), and ranked second
for total 001 (0.264 ng/L).
A station situated only 0.8 km west of Toronto
Harbour reported the highest concentrations of y-BHC (8.08 ng/L) and aand v chlordane (0.046 and 0.062 ng/L, respectively).
A station located nearly 2 km offshore of Eighteen Mile Creek ranked high
est in concentration for the majority of chlorobenzenes.
Two stations located
approximately 5 and 30 km northwest of the Niagara River mouth exhibited elev
ated levels of chlorobenzenes relative to the eastern basin, yet considerably
lower concentrations than at the station 2 km off Eighteen Mile Creek (roughly
35 km east of the Niagara River mouth).
Sampling distribution within the lake
was insufficient to demonstrate that the observed levels of chlorobenzenes at
the station 2 km off Eighteen Mile Creek were the result of the Niagara River
plume.
A station located in Sacketts Harbor, which is within the influence of
Black River, exhibited a total PCB concentration (l.920 ng/L) approximately
twice that of the lakewide average. This suggests that the Black River may be
an active source of PCB to Lake Ontario.
Another station off the Oswego River
exhibited slightly elevated levels of PCB (0.700 ng/L) and a-BHC (7.97
ng/L).
Concentrations of other compounds were close to background levels.
No pesticides exceeded the 1978 Agreement objectives during 1983.
How
ever, it is important to note that, for those compounds which have specific
objectives, most (lindane, heptachlor epoxide, dieldrin, endrin, and EDDT)
had ambient concentrations within one order of magnitude of the objective. To
help put this into perspective, an average lakewide concentration of l ng/L is
roughly equivalent to a total contaminant burden of 1,640 kg.
Contaminants in Biota
Table 19 presents mean annual concentrations of contaminants in whole fish
samples of a single age class (+4 years) of Lake Ontario lake trout collected
between 1977 and 1983.
One-way analysis of variance was used to compare mean
contaminant levels between years.
PCB concentrations declined steadily from
1977 to a significantly lower level (p <0.001) in 1981.
Mean PCB concentra~

tions significantly increased from 1981 through 1983.

Additional years of

collection will be needed to corroborate this trend.
Dieldrin, mirex, pp'DDE,
and 2001 have all shown significant declines (p <0.001) from 1977; however,
much of the decrease occurred between 1977 and 1978.
During 1983, mean con
centrations of DDT, total PCB, and mirex in lake trout continued to exceed
Agreement objectives for whole fish samples.
Trace metal levels were nominal
ly consistent from year to year with mercury showing a significant (p <0.05)
decline over the period 1977 to 1982.
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TABLE 19
MEAN CONTAMINANT CONCENTRATIONS (mg/kg WET WEIGHT t S.E.) IN
WHOLE FISH SAMPLES OF LAKE ONTARIO LAKE TROUT (AGED 4+), 1977-1983a

NEIGHT(g)

% LIPID

PCB

pp DDE

200T

2,102.3
(458.2)

21.30
(3.00)

8.00
(0.91)

2.68
(0.38)

4.35
(0.53)

1,199.5
(121.3)

17.75
(0.99)

5.06
(0.63)

1.01
(0.11)

1.27
(0.15)

2,067.8
(49.8)

20.23
(0.34)

4.73
(0.30)

1.50
(0.10)

1.99
(0.12)

1,791.7
(51.1)

18.42
(0.34)

4.77
(0.28)

0.64
(0.08)

0.81
(0.09)

DIELDRIN

MIREX

-104

Hg

Zn

9.64
(0.12)

0.49
(0.08)

1981

83

1,538.0
(62.2)

19.09
(0.50)

3.67
(0.22)

0.89
(0.04)

1.51
(0.05)

0.19
(0.01)

0.15
(0.01)

0.16
(0.00)

1982

36

1,861.7
(82.7)

19.25
(0.56)

5.87
(0.28)

0.80
(0.06)

1.13
(0.07)

0.15
(0.01)

0.16
(0.01)

0.17
(0.01)

1983

46

1,769.1
(109.3)

18.21
(0.59)

6.44
(0.39)

1.02
(0.05)

1.56
(0.07)

0.14
(0.01)

0.21
(0.01)

aData from the Canada Department of Fisheries and Oceans (15).

~

0.50
(0.01)

0.40
(0.01)

0.65
(0.02)

0.45
(0.01)
-

In general, contaminant levels measured in rainbow smelt
exhibited

yearto year variability and no obvious trend (Table 20).
During 1983, mean total
PCB levels in whole fish samples of rainbow smelt contin
ued to exceed the
Agreement objective.
Provincial data on 2,3,7,8 TCDD levels in a wide range of fish
species
indicate that only some lake trout from the Credit River area
of western Lake
Ontario exceed the Canadian consumption guideline of 20 ng/kg
(35).
Based on the historical record of chlorinated hydrocarbon contami
nation in
Lake Ontario sediments, it has been demonstrated that chlori
nated hydrocarbon
pollution of Lake Ontario from the Niagara River was highest
in the 1960's and
has decreased since then but is still occurring (39). The
worst contamination

occurred during peak production and use of these chemicals.

It is encouraging

to note that, concomitantly, mean chlorinated hydrocarbon concent
rations have
decreased in herring gull eggs from Lake Ontario colonies.
In 1983, mean
annual concentrations of DDE, DDT, dieldrin, HCB, mirex, and total
PCB in her
ring gull eggs from the two Lake Ontario colonies were lower than
they had
been during any year since the herring gull monitoring program
began in 1974
(with the exception of dieldrin in Snake Island eggs which was
within 0.02
mg/kg of the lowest ) (Figures 18 and 19). The percentage decrease
for each
compound in Snake Island eggs was DDE
75%, DDT
97%, dieldrin
55%, HCB
84%, mirex
77%, and total PCB - 67%. The percentage of decrease for each
compound in Mugg's Island eggs was DDE - 81%, DDT
98%, dieldrin - 70%, HCB
88%, mirex
81%, and total PCB - 77%.
Much of the decrease in organochlorine
contaminants oc curred between 1974 and 1978, with concentrations
over the
past 5 to 6 years remaining fairly stable.
Emerging Issues

Preliminary surveys of fish and sediment samples (15) have identified
polychlorinated diphenyl ethers (PCDPE) as a trace contaminant through
out Lake
Ontario and in Whitby Harbour in particular.
PCDPE's occur as impurities in
many chlorophenol preparations, and diphenyl ethers are a major (73.5%)
com
ponent of the heat transfer medium Dowtherm A.
PCDPE's are acutely toxic to
fish at low concentrations, bioaccumulate, and induce enzyme systems in mam
mals.
A monitoring study on 20 fish samples from Lake Ontario and the
St. Lawrence River revealed that 17 of the samples contained detecta
ble levels
of PCDPE's from 0.2 to 8.2 mg/kg.
Further studies will determine the extent
of PCDPE contamination throughout the Great Lakes.
An association has been demonstrated between environmental pollution and
tumors in fishes in Lake Ontario (16). Tumors (i.e. oral papillomas)
increased dramatically in frequency near the Oakville Burlington area of Lake
Ontario and then decreased along a gradient as one moved away from Oakville
Burlington.
In addition, the tumor sizes increased in the Oakville Burlington
area and were seen to shift anatomically from a more or less random body dis
tribution to an exclusive location on the lips.
These results have subsequently been reproduced in independent monitoring studies (15).
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TABLE 20
MEAN CONTAMINANT CONCENTRATIONS (mg/kg WET WEIGHT 1 S.E.) IN
WHOLE FISH SAMPLES OF LAKE ONTARIO RAINBOW SMELT, 1977 1983a
YEAR

WEIGHT(g)

% LIPID

PCB

pp'DDE

200T

DIELDRIN

MIREX

9

Zn

As
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1977

38

22.69
(1.93)

4.87
(0.19)

1.50
(0.18)

0.44
(0.05)

0.60
(0.06)

0.02
(0.00)

0.11
(0.01)

0.08
(0.01)

1978

73

24.44
(2.30)

5.41
(0.18)

1.74
(0.16)

0.33
(0.03)

0.39
(0.03)

0.05
(0.01)

0.05
(0.00)

0.06
(0.00)

0.43
(0.01)

1979

73

24.20
(2.28)

5.64
(0.17)

0.33
(0.04)

0.39
(0.04)

0.04
(0.00)

0.05
(0.00)

0.06
(0.00)

0.62
(0.01)

1980

33

28.65
(3.63)

6.18
(0.27)

0.21
(0.02)

0.25
(0.02)

0.04
(0.00)

0.04
(0.00)

0.09
(0.01)

0.59
(0.03)

1981

47

28.27
(3.19)

5.55
(0.22)

0.90
(0.06)

0.33
(0.02)

0.49
(0.03)

0.06
(0.00)

0.04
(0.00)

0.07
(0.00)

0.53
(0.01)

1982

44

31.66
(3.75)

4.65
(0.25)

1.68
(0.13)

0.35
(0.02)

0.44
(0.03)

0.05
(0.00)

0.02
(0.00)

0.09
(0.01)

0.58
(0.02)

1983

36

29.76
(3.20)

5.71
(0.24)

1.48
(0.11)

0.41
(0.03)

0.53
(0.03)

0.03
(0.00)

0.05
(0.00)

aData from the Canada Department of Fisheries and Oceans (15).
bEach sample consists of a composite of five fish.
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RECOMMENDATIONS
The Water Quality Board recommends that:

14.

The jurisdictions maintain or enhance, where appropriate, funding

of surveillance programs which are designed to determine compliance

with Agreement objectives, elucidate trends in water quality, evalua
te effectiveness of remedial programs, and identify emerging or pre
viously unrecognized problems.

15.

The jurisdictions place greater emphasis on the use of atmospheric
and biological data in the assessment of water quality and the eluc
idation of trends.

16.

The jurisdictions utilize to the fullest extent, water intake data

and other water quality indicators such as beach closures and fish
consumption warnings, for tracking long term water quality trends.

17.

The jurisdictions report incidences of fish tumors as part of Great
Lakes surveillance programs, and expand research to definitively
identify the causative factors.

18.

The jurisdictions make every effort to achieve data compatibility
among jurisdictional monitoring and surveillance programs.

19.

Because dieldrin levels in herring gull eggs and certain fish in
the Great Lakes Basin have not responded significantly to remedial
measures, the jurisdictions should direct research efforts to
identify all sources of dieldrin, determine the relative contribution
of these sources to the current levels found in the Great Lakes
biota, and understand the environmental dynamics of this substance.

20.

The jurisdictions identify the causeIS) of increasing nitrogen

levels in the Great Lakes, and expand research to determine the
short and long term effects of these increasing levels on the
Lakes.

21.

The jurisdictions, to the extent that it is not already being done,
monitor and report on the eleven Critical Pollutants listed in
Chapter 1 of this Report.
Moreover, tissue and sediment banks should
be maintained or enhanced wherever appropriate to permit retroactive
analysis of previously unrecognized contaminants and to extend the
long term data record.
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5. Agreement Progress

The l978 Great Lakes Water Quality Agreement requires the Parties to
develop and implement a wide range of programs and measures, in order to
fulfill their commitment to restore, preserve, and protect the Great Lakes

ecosystem.

These programs and measures address pollution from municipal and

industrial sources, urban and rural nonpoint land runoff, shipping and

dredging activities, and atmospheric deposition.

The Water Quality Board, in

its previous reports, has reported on the progress of the Parties with regard
to the obligations specified in Article VI and in the Annexes to the l978
Agreement; the most recent progress report was in l983.

This chapter details significant developments since the 1983 update.

Progress is described below for each jurisdiction with regard to:

1.

Programs and regulations developed under specific enabling

2.

Municipal and industrial dischargers.

3.

Hazardous waste.

4.

Media specific activities.

5.

Specific activities for particular toxic substances.

legislation.

Progress with regard to control of phosphorus is described in Chapter 3, and
progress with regard to the response of the ecosystem is incorporated into
Chapter 4.

LEGISLATION AND PROGRAMS
Both Canada and the United States use a variety of enabling legislation to
implement programs which will fulfill their commitments under the Agreement.
The approaches employed in the two countries are somewhat different, but both
strive toward the same goal.
In many cases, the legislation was developed to
address national, state, or provincial issues beyond those strictly related to
the Great Lakes Basin.
Nonetheless, the legislative basis is generally adequate to address Great Lakes issues.
United States

The major pieces of enabling legislation in the United States are the

Clean Water Act; the Resource Conservation and Recovery Act (RCRA); the Toxic

Substances Control Act (TSCA); the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA); and the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA). The intent and the requirements of this

m-

legislation have been abundantly described elsewhere and need not be repeated
here.
The United States federal government has, in most instances, delegated
authority to the states for the conduct of programs. Tables 2l to 28 sum
marize actions by the Great Lakes states during l983, l984, and the first part
of l985 with regard to water quality standards, surface water discharges, pre
treatment, hazardous waste, pesticides, Superfund, information assembly,
dredging and disposal of dredged materials, and air quality.
Other specific
developments which have a direct bearing on the status of the Great Lakes are
briefly summarized below.
During the last biennium, the U.S. Environmental Protection Agency (EPA)
placed increased emphasis on the regulation of the discharge of toxic and non
conventional pollutants. The Great Lakes states are on an accelerated
schedule to promulgate revised water quality standards, with a focus on toxic
substances, and have been encouraged to include expanded chemical and bio
logical monitoring requirements and new or more restrictive effluent limits in
new and reissued industrial National Pollutant Discharge Elimination System
(NPDES) Permits.

In addition to effluent concentration monitoring requirements and limi
tations for specific substances, some Great Lakes states have included total
toxic organic monitoring requirements and limits, where the sum of all U.S.
EPA priority pollutants cannot exceed a fixed value. When the limitation is
exceeded, usually the development of chemical-specific limits is triggered.

Recently, a federal court ruled in Scott vs. City of Hammond gt al. that

toxic pollutant effluent limitations for one or more dischargers to tribu
taries to Lake Michigan must consider the impact on Lake Michigan water
quality.
This requires the calculation of nearshore and whole lake assimi
lative capacities from which point source wasteload allocations are to bederived explicitly.
If a state fails to develop NPDES Permit effluent limits
for its Lake Michigan tributary point sources on the basis of a Lake Michigan
wasteload allocation, U.S. EPA must accept or reject this negative determin
ation explicitly within 60 days of permit issuance.
Presently, U.S. EPA

Region V is implementing this ruling without challenge.

If this rule is

expanded to include the Great Lakes System as a whole, then conventional and
toxic pollutant effluent limits in NPDES Permits for all tributary point
sources will eventually be based on the more restrictive of best available
treatment technology, tributary water quality, or Great Lakes water quality.
This will require the development of a binational capability for calculation
of tributary, nearshore, and whole lake pollutant assimilative capacities via
the application of environmental transport fate mathematical models.

U.S. EPA issued amended NPDES regulations (effective on October 26, l984)
which include a toxics control strategy. The strategy requires all NPDES
applicants to identify any of the priority pollutants or other toxic pollu
tants known or believed to be discharged and to submit quantitative data on
any toxic substance known or believed to be discharged in concentrations
greater than 10 ug/L.
A higher threshold (lOO pg/L) has been established
for four pollutants (acrolein, acrylonitrite, 2,4edinitrophenol, and 2 methyl
4,6-dinitrophenol).
The final rules retain a provision under which

112-

TABLE 21

ACTIONS BY MINNESOTA SINCE 1983
WATER QUALITY STANDARDS
Revisions of standards were completed by the state and submitted to U.S.

EPA in November 1984.

U.S. EPA is currently reviewing the standards.

Major

revisions include a general non-degradation policy; new standards for
carbonaceous biological oxygen demand; and seven use attainability studies
were conducted.
State standards for toxics reference the U.S. EPA criteria
for the 65 priority pollutants of Section 304(a).

PRETREATMENT
Since 1979, the Minnesota Pollution Control Agency (PCA) has been working
with municipalities to develop pretreatment programs.
Initially, 150 cities
statewide were targeted as having a need to develop a pretreatment program.
To date, all but 25 have either submitted a pretreatment program, or it has

been determined after investigation that they have no need for such a program.

HAZARDOUS WASTE
As of July 1984, Minnesota's hazardous waste regulations (Hazardous Waste
Chapter 7045) were required to be nearly identical with RCRA standards. The
Solid and Hazardous Waste Division of Minnesota PCA is responsible to
implement the Rule. Chapter 7045 covers generators, transporters, storage

facilities, recycling facilities, treatment facilities, and disposal

facilities for hazardous wastes.

PESTICIDES
There have

been no changes to pesticides laws since 1980.

DREDGING AND DISPOSAL OF DREDGED MATERIALS
Minnesota PCA continues to implement its policy of on land disposal for
all dredge spoils.
Several permits are in effect for the U.S. Army Corps of

Engineers and privately operated sites which incorporate this on land
requirement.

AIR QUALITY
The 1982 Acid Deposition Control Act required Minnesota PCA to promulgate
both a standard and a control plan for acid deposition by January 1, 1986.
The Air Quality Division began to evaluate toxic air pollutants in 1982 to
develop a strategy to address both new and existing sources.
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TABLE 22
ACTIONS BY WISCONSIN SINCE 1983
WATER QUALITY STANDARDS
Standards have not been revised since September 198l.
The toxic standards
are based on the U.S. EPA criteria for the 65 priority pollutants of Section
304(a).

SURFACE WATER DISCHARGES
The Wisconsin Department of Natural Resources (DNR) has recently developed
a protocol on the establishment of limits and/or monitoring requirements for
toxic substances discharged from point sources.
This protocol will be
implemented when either the discharge includes substances that are not
included in the categorical limits or the discharge has not reached levels
subject to categorical limits. This approach to establishing discharge limits
will include criteria that would be applicable to meeting water quality
limits, but the discharge limits established would not be solely dependent on
water quality limits.
Wisconsin DNR has also recently adopted permit discharge limits for
copper, cadmium, chromium, lead, nickel and zinc based on water quality
limits. These limits are currently being adjudicated by the municipalities.

PRETREATMENT
Wisconsin DNR is incorporating into its codes all applicable federal
categorical pretreatment standards.
Municipal facilities with a flow of over
5 M60 are eligible to administer this program. There are 23 communities in
that category, and TS already have approved pretreatment plans. The remaining
eight communities are projected to have approved plans by July 1, T985.
Wisconsin DNR is administering the program in smaller municipalities.

HAZARDOUS WASTE
Wisconsin DNR has identified approximately 2,700 abandoned waste sites,
and experience suggests that 10% will be high priority sites because of
hazardous waste or groundwater contamination.
Twenty sites are now on the
national priority list, two more sites are proposed, and two additional sites

are nominated for inclusion on the national priority list.

Wisconsin has had an abandoned container fund and a spill fund to deal
with sites that warrant immediate action.
More recently, the Wisconsin
legislature has authorized an environmental repair fund which is intended to
be a long range commitment to cleanup and stabilization of hazardous material
sites.
In addition, the legislature is considering a program that will fund
collection and pickup of hazardous materials from homeowners and other casual
hazardous material users.
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PESTICIDES
Legislation signed in May l984 established an integrated groundwater
management responsibility among state agencies that have regulatory programs
affecting the protection of groundwater resources in the state.

The oversight

body, the Groundwater Coordinating Council, is made up of departmental heads,
and is attached to Wisconsin DNR.

The Wisconsin Department of Agriculture Trade and Consumer Protection has
three basic responsibilities under this Law:
l.

Regulate the storage of bulk fertilizers.

2.

Regulate the storage of bulk pesticides.

3.

General authority regulation outlining what actions to expect from

the Department when a pesticide or fertilizer is found in groundwater.

The aldicarb rule, effective in April 1983, is designed to prevent aldicarb

residues from reaching the TO pg/L level in groundwater.
Based upon
groundwater sampling and the assessment program that took place in the early
l980's in the central sands region of the state, aldicarb levels at or
exceeding the groundwater standard (l0 pg/L) were occurring with
regularity.
The rule requires that any person who intends to apply aldicarb
in this designated region, must notify the Department at least 30 days prior
to the intended application.

INFORMATION ASSEMBLY
Wisconsin DNR is a contributor to the U.S. EPA monitoring data files.

In

addition, Wisconsin DNR has two data files that are applicable to Wisconsin
data; PCB data under NR 157 and general toxic materials discharge data under
NR lOl. Wisconsin DNR has also established a contract for information
retrieval from national data files including CESARS and CSIN.

DREDGING AND DISPOSAL OF DREDGED MATERIALS
The dredging guidelines adopted by the Water Quality Board's Dredging
Subcommittee have been implemented in the decision process for the approval of
dredging permits.

AIR QUALITY
Wisconsin has established a task force on air toxics, in order to assess
the significance of air discharges and to formulate potential control
strategies.
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ACTIONS BY ILLINOIS SINCE l983
WATER QUALITY STANDARDS
Revised proposed standards for about 35 parameters were sent to U.S. EPA
in November 1984. The state is currently developing an acceptable set of
standards for additional parameters.

AZARDOUS WASTE
In May 1982, Illinois EPA began Phase I of the adoption of RCRA

regulations.

The state has enforcement capabilities and is jointly involved

with U.S. EPA in the permitting program.
In addition, Illinois bans any
discharges or deposits of contaminants and requires that hazardous waste
facilities be located at least l,000 feet from private wells and public water
supplies.
Closure and financial responsibility requirements are identical to
federal requirements.
Effective January l, l987 the Illinois Environmental
Protection Act will prohibit land disposal of hazardous waste unless the
generator has demonstrated that the waste cannot be reasonably recycled,
incinerated, or chemically, physically, or biologically treated so as to
render it non hazardous.

PESTICIDES

Illinois amended its law in the fall of l983 to include the licensing of

restricted use pesticide dealers and the bonding of commercial applicators.

AIR QUALITY

U.S. EPA Region V, in cooperation with Illinois EPA and the U.S. EPA

Office of Toxic Substances is planning to develop an inventory of toxic air

pollutant emissions in the southeast Chicago area during 1985.

This study

will provide information for modelling assessment of population exposure and
risk assessment, identify the significant sources of toxic air pollutants in a
specific geographic area, characterize what compounds are emitted in
significant quantities, and provide information to be used in planning what
approaches might be most appropriate for assuring an acceptable level of risk
in this area. Some of this information should be available to determine
loadings into the lake.
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ACTIONS BY INDIANA SINCE 1983

WATER QUALITY STANDARDS

General standards for all waters of the state were adopted in February

1984 and approved by U.S. EPA in November 1984.

being proposed for:

and Lake Michigan.

Site specific standards are

salmonid spawning areas, Grand Calumet River, Wolf Lake

The salmonid spawning ground standards are under review

and are based on the U.S. EPA criteria established under 304(a). The Grand
Calumet River standards will be partially based on results obtained from a

Wasteload Allocation Model.

PESTICIDES
Indiana has amended its Pesticide Use and Applicator Law.

The amendment

regards the establishment of standards, procedures, and categories of the

certification and licensing of commercial and private pesticide applicators.

The rule specifies the type of licenses and permits to be issued, the types
and styles of examinations to be administered for certification, and the
categories and subcategories for certification. New categories will include
food industry fumigation (other than raw grain) and aerial application.
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TABLE 25
ACTIONS BY MICHIGAN SINCE 1983
WATER QUALITY STANDARDS
On January l8, l985, Michigan's Rule 57 took effect, specifically
addressing the control of toxic substances.
This rule is a risk
assessment based approach to protect human health and environmental quality.
Rule 57 standards are all narrative, giving detailed guidelines on how to
calculate numerical values.
Numerical values are subject to revision whenever
new information becomes available; thus Rule 57 is a changing and flexible
mechanism.
The rule eventually aims to address U.S. EPA's 65 priority
pollutants; chemicals on Michigan's Critical Materials Register; and other
chemicals on a case by case basis as necessary.
The state's Toxic Chemical
Evaluation Section is responsible for determining from available data the
numerical values as allowable levels" of toxic substances in the surface
waters of the state.

SURFACE WATER DISCHARGES
Michigan has recently promulgated revisions to its Toxic Substances Water
Quality Standards (Rule 57), including detailed guidelines for the derivation
of numerical criteria from the narrative language of Rule 57.
The more
restrictive of aquatic, terrestrial, or human life cycle protection numerical
criteria derived according to the guidelines are used in the calculation of
NPDES Permit water quality based effluent limits.
Michigan is the first Great
Lakes state to revise its standards for surface waters to include a
l in l00,000 acceptable increased cancer risk as the basis for allowable
discharge of actual and potential human carcinogens.
These pioneering efforts
may serve as a model for other Great Lakes states. Whether the Michigan
approach is consistent with the following has yet to be evaluated:
1.

The general and specific objectives, as specified in Articles III and
IV and in Annex 1 of the T978 Agreement.

2.

Proposed Guidelines for Risk Assessment 49 FR 227; November 23,
1984: 46294-4630l (Carcinogens); 46304 463l2 (Exposure Assessment);
463l4 46321 (Mutagenicity); 46329 4633l (Developmental Effects).

PRETREATMENT
To date, 95 out of a total of ll0 communities have submitted applications
for municipal pretreatment programs to Michigan DNR.
Of these, 30 programs
have been approved and 55 are on public notice.
The municipal treatment
plants will work with industry to implement and enforce the program.
The
Surface Water Quality Section of Michigan DNR will oversee and monitor the

program.

As part of the pretreatment verification program, in the future, municipal
treatment plants will be included in the discharge monitoring program for
toxic substances.
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PRETREATMENT

cont'd.

There is also a municipal sludge program in place wherein municipal
treatment plants submit sludge removal plans to Michigan DNR.
These plans
include analysis of the sludge as well as identification of potential disposal

sites.

This program is monitored by the Groundwater Division.

HAZARDOUS WASTE
Act No. 64, the Hazardous Waste Management Act (January l, 1980),

designated the Hazardous Waste Division of Michigan DNR as the hazardous waste
management agency. Aside from conducting its own hazardous waste program, it
is under contract through a cooperative agreementwith U.S. EPA Region V to
implement all aspects of the federal RCRA program.
Eventually, the state is
planning to get authorization to totally run the RCRA program.
There are
currently 27 state permitted hazardous waste landfills.

PESTICIDES
On January 18, l985 Michigan passed a restricted use rule for chlordane.
This will only allow for the use and application of chlordane under the
supervision of licensed pesticide applicators.

INFORMATION ASSEMBLY
The Michigan Water Resources Commission developed a Critical Materials

Register (CMR) of chemicals which are discharged and/or used in Michigan.

The

Register was developed based on a review of the scientific literature on
physical, chemical, and toxicological properties of industrial, pharmaceu
tical, and agricultural chemicals. The goal of the CMR program is to provide
information on the use and discharge of toxic substances which can be used to
prevent and control pollution of the aquatic environment by these substances.
Presently there are approximately 240 chemicals on the CMR, and the list is
updated annually.
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TABLE 26
ACTIONS BY OHIO SINCE l983
WATER QUALITY STANDARDS

Ohio adopted state wide quality standards in April l985.

U.S. EPA has not

officially approved the standards, but they are currently in effect in Ohio.

standards consist of designated uses and numerical

These

or narrative criteria designed

to protect these uses. Standards for 44 parameters were established for specific
aquatic life habitat use designations (i.e. warmwater; limited warmwater;
exceptional warmwater; seasonal salmonid; coldwater).

Ohio EPA has promulgated surface water quality standards in l985 for ammonia,
cadmium, chromium, copper, cyanide, total dissolved solids, mercury, nickel, oil
and grease, selenium, silver, and zinc.
The standards apply to all Ohio rivers and
streams including Lake Erie tributaries.
The only Lake Erie standard that has
changed since l978 is for fluoride (from 1.8 to l.2 mg/L).

§URFACE WATER DISCHARGES
The most commonly limited toxicants in municipal discharges are in the heavy

metal category; they are monitored and/or limited in NPDES permits.

On a

case-by case evaluation, if there is evidence of toxicants present, the needed
monitoring and or effluent limitations are incorporated into a facility's NPDES
Permit.
Controls for toxic substances from industrial point sources are implemented on
a case by case basis and include both effluent limitations and special terms and
conditions.
Discharges of toxic substances are identified by NPDES Permit renewal
applications and chemical or biological monitoring by Ohio EPA. The renewal

applications require an analysis of the priority pollutants.
PRETREATMENT

Ohio EPA is currently working with municipalities to develop the necessary
pretreatment programs to control introduction of toxics into municipal treatment
plants. There are 38 major treatment plants in the Ohio portion of the Lake Erie

Basin that must develop and implement a pretreatment program.
Currently, 36 of
these have submitted their final programs for approval and of these 36, ll programs
have been approved, 9 have been public noticed, and the remaining l6 are under
review.
Sandusky and Rocky River, which did not submit final programs, are
awaiting enactment/approval of their ordinances and should submit their programs in
the near future.
Upon implementation of approved pretreatment programs, a reduction in the
overall toxic substances loading to Lake Erie will be realized.
However, it will
take a minimum of 6 to l2 months after approval of a final program to realize a
benefit, since approval does not mean immediate compliance by affected industries.

AZARDOUS WASTE
The hazardous waste program is handled by the Division of Solid and Hazardous
Waste Management. On July l5, 1983 Ohio EPA received authorization to administer
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Phase I of the federal hazardous waste program under RCRA. This gives
Ohio the
responsibility for inspections, compliance monitoring, and enforcement at permitte
d
hazardous waste facilities. The Division is working towards final authori
zation of
the RCRA program, which will also give Ohio responsibility for issuing all
hazardous waste permits.
permits.

Companies must currently obtain both federal and state

Regulations adopted as of July 1, 1984 include those governing financi
al

responsibility of owners and operators of hazardous waste facilities,
and those

covering the operation of hazardous waste incinerators.

Regulations dealing with

land disposal of hazardous waste and with groundwater monitoring are
being prepared.

PESTICIDES
Ohio received primary pesticide enforcement during late fiscal year 1983.
In
addition, Ohio has enacted a regulation relating to the storage, transportation,

handling, and distribution of bulk pesticides.

This comprehensive regulation

should enable them to have much tighter control of this rapidly expanding supply
system.

§UPERFUND
By June 30, 1984 U.S. EPA had allocated Superfund money for the preparat
ion of
cleanup plans at 11 Ohio sites, and money for more preliminary studies at 16
others.

INFORMATION ASSEMBLY
Ohio EPA is in the process of preparing a summary document on pesticide use
in

Ohio. The data are being organized from various Ohio State University Cooperative
Extension Service publications. Estimated completion date - July 1985.
Ohio EPA is in the process of organizing chemical production information by

chemical, including production volume, for Ohio from TSCA inventory data.
Estimated completion date
September 1985.

DREDGING AND DISPOSAL OF DREDGED MATERIALS
Regulation of dredging activities in Ohio waters is conducted pursuant to

Section 401 of the Clean Water Act.

Water Quality Certification is issued for

discharge of dredged and file materials.
involve Lake Erie and its tributaries.

Approximately 80 90% of projects reviewed

While Ohio EPA has not officially adopted guidelines, review for certification
decisions includes comparing sediment data with both U.S. EPA Guidelines for the
Pollutional Classification of Great Lakes Harbors and the Water Quality Board's
Guidelines.
Factors such as parameters which exceed criteria, disposal site

characteristics, and available alternatives to in water disposal are all taken into
consideration when making a permit decision.
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ACTIONS BY PENNSYLVANIA SINCE 1983
WATER QUALITY STANDARDS
The state's Environmental Quality Board has approved revised standards.
Changes were proposed for l4 site specific priority water bodies, and water
quality criteria for ammonia, chlorine, and various phosphorus discharges.
The standards are currently under review by U.S. EPA.

SURFACE WATER DISCHARGES
Under the federally delegated NPDES Permit program, Pennsylvania is
developing a strategy to deal with toxic pollutants from point source
discharges, to be implemented through the "primary industry" NPDES Permit
renewal and new permit process.
The state is also developing a "toxics
strategy", which is a water quality oriented approach to address U.S. EPA's
priority pollutants and other toxic substances.

PRETREATMENT
The Pennsylvania Department of Environmental Resources (DER) has developed
a draft proposal for delegation of U.S. EPA's pretreatment program, as
required under the NPDES program. A package of regulations will be submitted
to the state's Environmental Quality Board for approval as proposed rulemaking
in March 1985.
In the meantime, Pennsylvania DER continues to assist U.S. EPA
Region III in implementing the program in Pennsylvania.

HAZARDOUS WASTE
Pennsylvania's Solid Waste Management Act (Act 97), patterned after RCRA
was passed in July l980. All entities engaged in hazardous waste management
must notify Pennsylvania DER. Storage, treatment, and disposal facilities
must have department permits. Transporters must be licensed. Manifest
documents for all shipments must be tracked to ensure proper disposal.
Facilities operating without permits are subject to investigation,
Pennsylvania regulates 2,023 generators,
enforcement, and remedial actions.
247 transporters, and 373 treatment, storage, and disposal facilities.
For disposal facilities, groundwater monitoring requirements and systems
have been implemented.
About 160 facilities were initially identified as
potentially requiring such groundwater systems.

PESTICIDES
No changes in pesticides laws since l980.

- 122

TABLE 28
ACTIONS BY NEW YORK SINCE 1983
WATER QUALITY STANDARDS
Revised standards were proposed in May 1984, with public hearings held in

November 1984.

Final approval is being withheld by U.S. EPA until use

attainability studies are conducted by the state. Approximately 60 to 80% of
the state s waters do not meet the fishable/swimmable designated use, and some
progress on developing use attainability studies is requested by U.S. EPA for
these sites.
SURFACE WATER DISCHARGES
Many of New York's activities have focused on the Niagara River.

Buffalo Sewer Authority has, since 1983, been fully operational after

The

rehabilitation of its primary treatment process, thereby increasing its

removal of toxic pollutants; the Niagara Mohawk Power Corporation
substantially reduced its toxic pollutant discharge when it stopped testing a

gas desulfurization project; Olin Corporation has significantly reduced its

discharge of organic pollutants by installing activated carbon treatment; the
Spaulding Fibre Company has reduced its zinc discharge; the Tonawanda
wastewater treatment plant (NWTP) has reduced its toxic pollutant discharge to

less than 50% of that indicated in the Niagara River Toxics Committee report;

and subsequent sampling at the Amherst NWTP has identified significantly
reduced lead and nickel discharges.
Economic conditions have closed down two
of the Niagara Frontier's largest dischargers (Bethlehem Steel and
Donner Hanna Coke Joint Venture) which accounted for nearly 205 kg/d of U.S.
EPA priority pollutants to the Niagara River. At the Niagara Falls WWTP,
repair of the carbon beds is proceeding and the terms of the Order on Consent

will be met, as scheduled, in July 1985.
PRETREATMENT

Approved pretreatment programs are in place for the Town of Amherst Sewer
District, Buffalo Sewer Authority, North Tonawanda City, and Tonawanda Town
Sewer District #2. The City of Niagara Falls and Niagara County Sewer
District #1 have submitted their program and approval is expected by April
1985 and July 1985, respectively.
Ogdensburg, Watertown, Oswego, Fulton, the
Monroe County Department of Pure Waters, and Lockport have applied for and
received approval for their pretreatment programs.

HAZARDOUS WASTE
New York programs to remediate hazardous waste sites have focused on

locations in the Niagara Falls area which have the potential to leak toxic

contaminants into the river.

New York's Niagara River implementation program,

in cooperation with U.S. EPA, will investigate these sites to obtain
remediation from responsible parties to oversee the work and to monitor the

results.
Extensive efforts are under way in the investigative phase at DuPont
on Buffalo Avenue, Occidental Chemical at Durez, Olin and Occidental Chemical
at 102nd Street, and the Hyde Park Landfill. Remedial activity is expected
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HAZARDOUS WASTE - cont'd.
to begin in l985 for the Occidental "S" area landfill.
Occidental Chemical's
Buffalo Avenue plant is currently the subject of litigation by the New York
Attorney General's Office and upon resolution of issues will also be examined
and remediated. At Love Canal, a site containment facility has been
constructed to be followed by the cleaning of contaminated storm and sanitary
sewers in the area.

PESTICIDES
New York has recently enacted comprehensive legislation which gives the
state civil penalty authority.
Maximum fines can be as high at $5,000 for a
first offense and up to $l0,000 for subsequent offenses.
The previous maximum
fines were $250 for a first offense and $500 for subsequent offenses. New

York has also changed its laws such that almost every commercial applicator

(i.e. applicator for hire) must be certified whether or not they are applying
restricted use pesticides. The implementation of this does not occur until

mid l986.

INFORMATION ASSEMBLY
New York approaches the inventory and updating of toxic substances use

discharge information as a part of its overall toxic substances control
strategy.

and

This includes the industrial chemical survey updates as well as the

issuance of integrated NPDES permits with effluent discharge limits that

recognize the contribution of basin wide sources of similar discharges to the

net accumulations in the most downriver sink. Specifically, actions taken
along the Niagara Frontier are described in the l984 report of the Niagara
River Toxics Committee.
DREDGING AND DISPOSAL OF DREDGING MATERIALS

Although not officially adopted, the Dredging Subcommittee's guidelines
are available to New York's environmental review process.
As reference

materials, these guidelines, along with other material from the U.S. Army

Corps of Engineers, are considered when project proposals are brought before
the agency for necessary water quality certification and/or other
environmental sign offs.

permit limits can be expressed in terms of toxicity rather than mass loading
or concentration units. This permits U.S. EPA to implement its policy, issued

February 3, l984, which proposed an integrated strategy for use of biological
and chemical control methods.

Canada

The conduct of environmental affairs in Canada is a cooperative under

taking shared by the federal and provincial governments.

This relationship is

described in the Canada Ontario Accord on Environmental Protection, wherein
the Great Lakes are identified as an area of joint interest.
The Canada-

Ontario Agreement on Great Lakes Water Quality, most recently amended in l982
to strengthen the focus on control of toxic substances and to continue the
phosphorus control programs, is the mechanism to achieve the goals of the
Canada United States Agreement.

The major pieces of enabling legislation at the federal

level in Canada

are the Fisheries Act, the Environmental Contaminants Act, and the Transport
of Dangerous Goods Act. At the provincial level, the major pieces of legis

lation are the Environmental Protection Act, the Ontario Water Resources Act,
the Pesticides Act, and the Environmental Assessment Act.

In May l984, the publication

Water Management

Goals, Policies, Objec

tives and Implementation Procedures was revised to include reference to a
number of toxic substances, plus policy guidance for individual examination of
the release of hazardous substances for which water quality objectives have
not been established.

Objectives
The radionuclide objectives were revised, the total dissolved solids

objective deleted, and drinking water objectives modified to reflect l978

Health and Welfare Drinking Water Guidelines. Various swimming and bathing
bacteriological objectives, organics for the protection of aquatic life, and
drinking water objectives are either under review/development or awaiting
final Ontario Ministry of the Environment (MOE) approval.
Pollution Control Requirements
Through the federal provincial Accord for Environmental Protection,
Ontario has agreed to adopt pollution control requirements at least as strin

gent as the national requirements developed for specific industrial sectors.

Further, Ontario has agreed to conduct surveillance and monitoring of
effluents and emissions, together with assessments of their influence on
ambient environmental quality.
The requirements for effluents and emissions
are applied at start up for all new installations or installations undergoing

modification. In all other cases, the national requirements are applied as a
minimum as rapidly as possible to meet agreed objectives and time schedules.
Where national effluent requirements do not meet Ontario's objectives for
water quality, more stringent requirements are imposed by Ontario MOE.

Under the federal Fisheries Act, fish processors, meat and poultry plants,
potato processors, petroleum refineries, metal mining, and the pulp and paper
industry are currently subject to national guidelines or regulations.
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Industrial guidelines, which do not have legal status, indicate minimum
acceptable national standards of practice for existing plants.
Regulations
which are legally enforceable, prescribe specific national effluent limi
tations for new and expanding plants for the above industrial sectors, with
the exception of regulations for chlor alkali plants which are applicable to
both existing and new facilities.

Under provincial legislation and regulations, Ontario MOE employs a

variety of measures to encourage compliance with its requirements.

New or

expanded facilities must receive a Certificate of Approval before construction

begins.
Permissible discharge levels are now included in the Certificates of
Approval.
For existing plants, industry programs for achieving compliance may
be approved under a voluntary plan, a formal Program Approval, a Requirement
and Direction, or a Control Order.
Failure to comply with program require
ments developed under provisions of the Ontario Environmental Protection Act
and the Ontario Water Resources Act can lead to prosecution.

By agreement, Canada and Ontario have adopted the goal to virtually
eliminate the release of persistent toxic substances into the Great Lakes
ecosystem.
Recent Measures

Table 29 summarizes recent activities of Ontario MOE regarding efforts to

improve control of persistent toxic substances in the boundary waters.
Control, Sale, and Use of Pesticides

All pesticide products sold in Ontario are classified and assigned to one
of six schedules set by the Ontario Pesticides Advisory Committee. Subsequent

marketing of each product must be in accordance with the regulations relating
to the classification. The classification takes into consideration the
formulation when considering toxicity, but the active ingredient when
considering persistence and movement potential of parent compounds and/or
their metabolites. Specific use patterns relating to environmental impact or
to the humaneness of pest animal control are also considered.
Ontario MOE licenses individuals to sell and apply pesticides under the
Pesticides Act and Regulations, and each year it issues about 9,000
exterminators' and 3,000 vendors' licenses. To obtain these licenses,
exterminators take a home study course and vendors attend a voluntary
certification program. Throughout Ontario, various technical colleges and
schools, as well as universities, offer short programs to individuals wishing
to obtain pesticide licenses.
Fact sheets on the transport, storage, sale,
and use of pesticides, and techniques to control a wide range of pests are
published.

For some specific pesticide application purposes, for example, the
extermination of aquatic weeds, or application of a pesticide from an
aircraft, or for particular pesticides, for example fumigants such as methyl

bromide, permits are required which are also issued by Ontario MOE.
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TABLE 29
RECENT ONTARIO MEASURES TO IMPROVE CONTROL OF PERSISTENT
TOXIC SUBSTANCES IN THE BOUNDARY WATERS

Ontario MOE activities include:

l.

Development and maintenance of a priority list of chemical substances
of concern, in cooperation with other Great Lakes jurisdictions and
the International Joint Commission, employing comprehensive
assessments to evaluate potential hazards of chemical substances and

biological agents, and to coordinate plans and programs for their

control.

Maintain up to-date information based on industrial surveys conducted

in l983 regarding the import, export, manufacture, storage,
emissions, discharges, disposal, and end use of 254 substances or
classes of substances of concern.

Development of criteria for human health and environment on levels of
risk caused by chemicals, and formulation of tentative standards for
public review and adoption.
Identification of nine chemical substances or classes and one class
of biological agents for standards setting, with priorities for
dioxins, furans, and micro organisms.
Heightened surveillance and monitoring of open waters, shore waters,
tributaries, and waste sources emphasizing areas of concern in the
Great Lakes drainage system by increased effort and application of
new knowledge with respect to toxic substances, including improved
Great Lakes sampling and analytical facilities with special emphasis
on in situ contaminants, dredging and disposal of dredged materials,
and development of Remedial Action Plans in areas of concern.
In cooperation with the Ontario Ministry of Natural Resources,
routine reporting by the Aquatic Contaminants Section (Water
Resources Branch) of hazardous contaminants in fish (Sports Fish
Contaminants Program).
Strategic Improvement Teams established for both the Niagara River
and Upper Connecting Channels to strengthen bilateral efforts to
increase control of persistent toxic substances.
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EUNICIPAL AND INDUSTRIAL DISCHARGERS
unicipal Construction Program
Municipal facilities have been constructed in the Great Lakes Basin to
provide levels of treatment consistent with the requirements of the Agree
ment.
Table 30 summarizes funds committed from 1971 through 1984 for the

construction of municipal wastewater treatment facilities in the Basin:

6.8

billion dollars in the United States and 2.0 billion dollars in Canada.
Presently, the replacement value for all sewerage works on the Canadian side
amounts to 16 billion dollars.

Compliance With Discharge Requirements
gnited States
Municipal

The definition of a major municipal facility used in this report is one

discharging more than 3,800 m3/d (1 MGD).
The status of compliance was
based on the fourth quarter non compliance reports submitted to U.S. EPA by
each of the states for each discharger at the end of 1981, 1982, and 1983.
The number of major municipal wastewater treatment plants in each state and
the number which were out of compliance in 1981, 1982, and 1983 are listed
in
Table 31.
Industrial

The number of major industrial facilities reported in each state and the
number in non compliance with their NPDES permits in 1981, 1982, and 1983
are
listed in Table 32. The percentage of non-compliant industrial facilities
decreased from 13% in 1981, to 9% in 1982, and back to 18% in 1983. The ~
number of significant dischargers reported increased by 65% in 1982 (271 to
446) and to 483 in 1983. A significantly larger number of facilities were
reported for Indiana, Michigan, New York, and Ohio in 1982 compared to 1981.
In 1983, New York identified 40 more significant dischargers.

The number of times specific parameters were reported as being exceeded
is
shown in Table 33. Administrative parameters, which include such things
as
flow and schedule violations, accounted for 4% of the 205 requirements
reported as not being met in 1983.
Conventional parameters (BOD, suspended solids, pH, settleable solids,
dissolved oxygen, coliforms, and temperature) accounted for 69% of the
218
times limits were reported as being exceeded in 1982.
Conventional toxics
(ammonia, phenols, cyanide) and heavy metals (e.g. nickel, lead, and
mercury)
accounted for 10% and 15%, respectively, and inorganics (chloride and

sulfates) for 1%.

The only reported non compliances with effluent limits for a toxic organic
substance were for PCB at the General Electric plant in Erie, Pennsylvania,
trichloroethylene at Chautauqua Hardware Corp., Jamestown, New York, and
toluene at the General Electric plant in Schenectady Co., New York.
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TABLE 30

FUNDS COMMITTED FOR MUNICIPAL SEHERAGE CONSTRUCTION
IN THE GREAT LAKES BASIN
(in mi11ions of dol1ars)
CAPITAL COMMITMENTS FOR
SEWERAGE WORKS IN ONTARIO
BY ALL LEVELS OF GOVERNMEN11

YEAR

OBLIGATED STATE AND
FEDERAL FUNDS IN THE
UNITED STATES2

1971

57

370

1972

66

313

1973

138

419

1974

103

509

1975

112

950

1976

174

429

1977

150

716

1978

191

618

1979

200

456

1980

180

499

1981

165

436

1982

155

251

1983

150

361

1984

164

519

2,005

6,846

TOTAL

1Figures represent tota1 capita1 commitments for treatment p1ants and
interceptor sewers.
2Figures represent tota] United States e1igib1e project cost with federal
grant appova] through December 31, 1984.
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TABLE 31
NON-COMPLIANCE 0F U.S. MUNICIPAL DISCHARGERS WITH NPDES PERMIT REQUIREMENTS
State

Total

1981
No. Out of

Reported

Compliance

Total

1982

Reported

No. Out of

Compliance

Illinois

Total

1983

Reported

No. Out of

Compliance

-

-

Indiana

19

1

19

2

20

4

Michigan

85

13

91

6

91

17

5

0

5

0

5

0

Minnesota

New York

56

21

71

36

68a

34

Ohio

66

ll

67

21

66

12

2

2

3

1

Wisconsin

__2

_1

__1

_Q

40

___Q

Total

265

55

297

66

293

69

Pennsylvania

a.

2

186 reported but included 118 which were not on 1982 list and are believed
to be less than 1.0 M60 (42 of these were not in compliance).

NON COMPLIANCE 0F U.S.
State

Illinois

TABLE 32
INDUSTRIAL DISCHARGERS WITH NPDES PERMIT REQUIREMENTS

1931
Total
No. Out of
Reported Compliance

1982
Total
No. Out of
Reported Compliance

1983
3
Total
No. Out of
Reported Compliance

3

1

3

3

9

Indiana

15

l

34

0

35

Michigan

122

17

173

5

161

10

2

0

2

0

8

0

New York

61

5

107

11

147

52

Ohio

31

6

89

16

77

21

2

0

3

2

3

2

Wisconsin

__5,

_5

__§

_4

__3

_Q

Total

271

35

446

41

483

87

Minnesota

Pennsylvania

0

TABLE 33
REPORTED FREQUENCY OF NON-COMPLIANCE WITH NPDES PERMIT PARAMETERS

Temperature & Heat

35
42
29
9
12
12
6
1
4
2
l

Phenols

3

Cyanide

1

Metals General

2

(.0
I

éwml
l
N

Fluorides

IOJNO

Iron

Chromium
Mercury
Tin
Zinc

NNI

Aluminum
Silver
Magnesium
Nickel
Lead
Cadmium
Copper

wll

7

I

Chlorine Residual

ai-J-a a~¢>corv.b ai I an:

Dissolved Oxygen

29
61
16

11

1

Oil and Grease

18

_a
lm-JU'I

BOD
SS
Phosphorus
NH3
TKN
pH
Sett. Solids
Coliforms
Chlorides
Sulfates

12

'l

Administrative

No. of Times Non Compliance Reported
1981
1982
1983

IMO

Effluent Limit
Exceeded

Pesticides & Halo-organics
Trichloroethylene
Toluene
PCBs

TOTAL

187

131

204

278

Summary

In the United States portion of the Great Lakes Basin, an overall com
pliance of 76.5% for municipal dischargers and 82.0% for industrial dis~
chargers was attained in 1983.
This should not be interpreted as an
indication that toxic substances are not being discharged to the lakes from
point sources.
Rather, it indicates the lack of effluent limits for most
toxic substances.
Other parameters such as PCB, PAH, and other halogenated
organic compounds are being incorporated into permits. There is also a
significant increase in monitoring requirements being imposed on dischargers
in an effort to identify possible sources of these compounds and other poten
tially toxic compounds.
The relatively high level of control of conventional pollutants is evident
from the available compliance data. Almost all the dischargers have effluent
limits imposed for oxygen demanding substances (BOD) and suspended solids. At
least all the major municipalities are now meeting phosphorus limits of 1.0
mg/L on a monthly average in the United States.
Qanada
Municipal

Some 302 municipal facilities, including 100 major systems with capacities

greater than 3,800 m3/d, discharge treated sewage effluent into the waters
of the Great Lakes system.
In 1983, all but 14 of the major facilities were
in compliance with Ontario MOE effluent requirements. The number of non
complying major facilities, namely those failing to meet one or more require
ments for BOD, suspended solids, and phosphorus is summarized in Table 34 for
the years 1981, 1982, and 1983.
Progressive improvement is noted for these
three years, details of which are available at the Commission's Great Lakes
Regional Office in Windsor.
In 1983, of the 17 non complying facilities, two
exceeded BOD requirements, three exceeded suspended solids requirements, and
16 exceeded their phosphorus control requirements.
Industrial

There are an estimated 11,000 industrial facilities in the drainage basin

which generate varying amounts of process, cooling, and other wastewaters.
Most of these discharge to municipal systems where they typically receive
secondary treatment. The non-compliance of 43 of the 99 significant indus
trial sources discharging treated or otherwise controlled wastewater directly
into the waters of the Great Lakes system in 1983 may be compared with the
reports for 1981 and 1982, which are summarized in Table 34. The rate of
improvement, as seen in the decreasing numbers of non-complying industries,
some of which have closed over the three years, does not appear to be as
dramatic as in the municipal case. Nevertheless, large loading reductions in
800 and solids from the pulp and paper industry were recorded in 1983 in the
Lake Superior Basin and, on the St. Clair River, notable reductions in phenol
and synthetic organic loadings from the organic chemical and petroleum
refining sector were also reported.
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TABLE 34
NON COMPLIANCE 0F ONTARIO MUNICIPAL AND INDUSTRIAL DISCHARGERS
WITH MINISTRY REQUIREMENTS
TOTAL
REPORTED

1981

NO.
OUT OF
COMPLIANCE

TOTAL
REPORTED

1982

NO.
OUT OF
COMPLIANCE

TOTAL
REPORTED

1983

N0.
OUT OF
COMPLIANCE

Municipa1

105

39

102

28

100

14

Industria1

102

49

101

46

99

43

TABLE 35
REPORTED FREQUENCY OF NON COMPLIANCE WITH MOE REQUIREMENTS
FOR SIGNIFICANT INDUSTRIAL POINT DISCHARGES

Eff1uent Limit
Exceeded
Phosphorus
BOD
C00
SS
Pheno1s

SoTvent Extract
Ether $01
Copper
Iron

Nicke1
Zinc
Lead
Chromium
Arsenic

Nitrogen

NH3

N03
TKN

Sulphide
Cyanide
H250
TOTAL

1981

No. of Times Non Comp1iance Reported
1982
1983

8
19
1
26

9
17
1
27

13

13

1
1

1

-

-

1

1

3

1
1
3
1
1

3
1
1

1

1

4

4

1
1

2
1

-

5
13
1
21
9

2
2
3

5
1
3

-

1

1

1
1

1

1
-

87

85

68
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General

Control of Toxic Substances

in Effluents

Effluent requirements for heavy metals and complex organic substances,
which may be hazardous or exert persistent toxic effects in the ecosystem, are

gradually being specified in effluent requirements by Ontario, as these sub

stances are identified.
The frequency of non compliance with Ontario MOE
requirements for industrial point source dischargers is presented in Table 35
for the years 1981, 1982, and 1983.
An overall reduction in the numbers of
the specific parameters for non complying industrial sources is indicated.
With reference to the 99 facilities reported in the 1983 industrial waste
inventory, 28 showed non complying discharges for only one effluent con
stituent and 15 exceeded two or more discharge limits.
Twenty two of the
non complying industrial facilities discharge to designated areas of concern,
of which 13 are known to contribute to water quality problems.

Based largely on ambient information being gathered on the Niagara River,
the Upper Connecting Channels, and other drainage systems where industrial

activity may release toxic substances, the data base is being expanded.
Priority is being given to arsenic, chlorinated aromatics (including but not

limited to chlorinated dibenzo p dioxins, chlorinated dibenzofurans, and
chlorinated toluenes), trihalomethanes, chlorinated pesticides, ethylene
dichloride, ethylene dibromide, lead, mirex, polynuclear aromatic hydro
carbons, polychlorinated biphenyls (PCB), radionuclides, and resin acids.

Bretreatment
united States

U.S. EPA has established a schedule for promulgating national technology

based pretreatment standards for 25 major industrial categories with primary
emphasis on the 126 priority pollutants. The agency has promulgated national
pretreatment standards for 19 of the 25 categories and all are expected to be
finalized by December 1985.
All municipal pretreatment programs must be ap
proved and in place by September 30, 1985. A list of the industries and their
compliance dates is shown in Table 36. The industry is expected to have the
required treatment systems, if needed, in place by these dates.

In the Great Lakes Basin, 210 sewage treatment works are required to
develop and implement pretreatment programs. As of December 31, 1984, 32 pro
grams had been approved.
The total number of required programs and the number
of approved programs for each state are presented in Table 37.
Canada

In Ontario, industrial discharges to municipal sewage collection and
treatment systems are controlled by municipal authorities through sewer use
by-laws.
Currently, the by laws are designed to protect primarily the sewage
collection and treatment process; they address 13 heavy metals and 6 conven
tional pollutants.
The model sewer use by-law of Ontario MOE is being reviewed to include
reference to effluent and sludge qualities to provide for the protection of
surface waters and agricultural lands receiving sludge.
If necessary, im

434

TABLE 36
COMPLIANCE DATES FOR PROMULGATED CATEGORICAL PRETREATMENT STANDARDS

o

3-11-84

4-27 84
6 30 84
7 l-84
7 l-84
7- l-84

Non integrated

0 Integrated
Pulp, Paper, Paperboard
Steam Electric

UTA

a-acocouc-n
.10. . . .

COMPLIANCE DATE
(month day year)

Timber Products
Electroplating

.

- l

INDUSTRIAL CATEGORY

Electrical Phase I

7-10 85
8 12-85
11-25 85
11-25-85
12- 1-85
12- 1 85

Iron and Steel
Inorganic Chemical Phase I
Leather Tanning
Porcelain Enameling

. Petroleum Refining

. Coil Coating Phase I

12.
13.
14.
15.
16.
17.

2 15
7-l4
8-15
l0-24
10-27
ll-l7

Metal Finishing

Electrical Phase II
Copper Forming
Aluminum Forming
Pharmaceuticals
Coil Coating (canmaking)

18. Battery Manufacturing
19. Nonferrous Metals Phase I
20.
21.
22.
23.
24.
25.

Organic Chemicals
Pesticides
Foundaries

Inorganic Chemical

86
86
86
86
86
86

3- 9-87
3 -9 87
Compliance Required three years
from date of promulgation

II

Nonferrous Metals
Forming
Nonferrous Metals Phase II
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TABLE 37
UNITED STATES PRETREATMENT PROGRAMS IN THE GREAT LAKES BASIN

STATE

TOTAL PROGRAMS
REQUIRED IN
GREAT LAKES BASIN

APPROVED
PROGRAMSa

Indiana

13

2

Michigan

112

0

2

1

Ohio

40

8

wisconsin

16

7

New York

26

14

1

O

__Q

_9

.210

32

Minnesota

Pennsy1vania
I11inois
TOTAL

aPrograms approved as of December 31, 1984 except for New York (November
30, 1984).
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provements such as the development of more extensive pretreatment programs

will be developed.
Pulp and

Paper Industry

In 1981, the Water Quality Board's Pulp and Paper Point Sources Task
Force

(40) reported on pollution abatement programs for this industrial sector.

The

Task Force reported significant improvement in the quality of wastewat
ers be
ing discharged from pulp and paper mills in the Great Lakes Basin from
the

mid 1970's to 1980.

The Task Force noted that, while further improvements in conventional
pollutants would be needed to meet the Agreement objectives, attention should
now
focus on the identification and reduction of toxic pollutants and recommended
that pulp and paper mill effluents should not be toxic.
Qanada

There are 20 pulp and paper mills in Ontario discharging wastewaters into
the Basin.
The strategy adopted historically to improve effluent quality has

been a combination of in plant modification and primary treatment. Varying
forms of secondary treatment are in place at some mills where more stringent

requirements have been implemented by Ontario MOE.
Commencing in 1981, toxicity limitations have been required by the province at a number of mills, not
ably the kraft mills on Lake Superior.
All mills have primary treatment and varying degrees of recycling, inplant treatment, and/or chemical/byproduct recovery. Two mills provide activated sludge treatment for de inking effluents.
Two other mills have aerated sedimentation/stabilization basins and five others have non-aerated settl
ing lagoons or polishing ponds.
Between 1977 and 1983, the 20 mills reduced their average BOD loadings
from 327 to 289 t/d and suspended solids from 90.2 to 71.1 t/d. During this
period these mills increased their output of saleable products from 8219 to
9477 t/d.
The high waste output reflects the predominance of pulping opera
tions.
The provincial pulp and paper mill effluent toxicity requirement, presently limited to kraft mills, requires that undiluted effluent be non lethal.

Thus, all kraft mills must meet a 96-hour fish LCso (lethal concentration

to 50% of the test population) in 100% effluent.

The extension of this re

quirement to all paper mills is under consideration by the province.

Based on the most recent toxicity testing of effluents from the 20 Ontario
mills, data for which are regarded to be interim (Table 38), effluent from one

mill was found to be lethal, 10 were moderately lethal, and 9 non-lethal.
Although the available information is incomplete,

it does suggest that the

Ontario effluent toxicity requirement is not being met at all mills. Imple
mentation of outstanding requirements for the control of toxicity from kraft
mills, currently specified in Ministry Control Orders, is expected to achieve
compliance by 1989.
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Another of the Task Force's recommendations called for discontinuing the
usage of trichlorophenol and pentachlorophenol slimicides. Ontario mills have
not used either compound in this capacity since 1974. At that time, the
Ontario mills also discontinued use of toxic zinc bleaching compounds in their
production operations.
United States
In the United States, there are 56 pulp and paper facilities discharging
wastewater into the Great Lakes Basin.
These facilities were required to

provide best practicable control technology in the treatment of their waste
waters by 1977. Additional restrictions were placed on the release of penta
chlorophenol, trichlophenol, and zinc in 1982 with the result that the

industry in the Great Lakes as a whole had switched to other less toxic
materials by 1984. Where necessary, particularly in the Green Bay/Fox River

area of concern, additional water quality based restrictions during low flow,
high temperature summer periods have been imposed.

In general, the Great Lakes facilities do much better than required in

their NPDES permits. On an industry wide basis, the United States mills reduced the average loadings of BOD by 53% (from 94.2 to 44.5 t/d) and suspended
solids loads by 48% (from 102.9 to 53.6 t/d) between 1977 and 1982.

While specific toxicity limits have not been incorporated in NPDES permits

for pulp and paper mills in the United States portion of the Basin, all Great
Lakes states have water quality standard requirements that address effluent
toxicity.
These standards stipulate that receiving waters should be free from
substances that are toxic or harmful to human, animal, or aquatic life and/or
that are radically lethal in a mixing zone.
NPDES permits require monitoring

for specific toxic substances, and most mill effluents are not tested for

toxicity using biological procedures. Wisconsin initiated an effluent bio
assay program in 1978 which included pulp and paper mills and a limited number

of mills in Michigan and New York have also been tested.

Table 39 presents available data on the most recent toxicity testing from
16 of the 56 U.S. mills discharging directly to the Basin.
These data
indicate that 12 mills passed the test and 4 did not; however, concerns have
been expressed by the jurisdictions regarding the quality and representa
tiveness of these data, and thus they should be considered only a preliminary
indication of the toxic characteristics of the effluent.
Since, in the United States, most mills employ biological treatment
systems, particularly those manufacturing paper pulp, and such treatment
systems have been shown to significantly reduce effluent toxicity, it is
expected that the untested U.S. mills would exhibit similar results to the 16
that were tested, and the treated wastewater effluents from the majority of
these facilities would have little or no acute toxicity.
0f the 56 mills in
the United States portion of the Basin, 15 provide clarification, 5 provide
biological treatment, 17 provide clarification plus biological treatment, 2
provide clarification plus post settling, 2 provide biological treatment plus

post settling, 5 provide no treatment and, for 10, no information is available.
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TABLE 38
EFFLUENT TOXICITY TESTING
ONTARIO PULP AND PAPER MILLS DISCHARGING TO THE GREAT LAKES BASIN
MOST RECENT
MILL AND LOCATION

TYPE

TOXICITY TESTS1

RESULTS?

Lake Superior
1.

Abitibi Price Inc.
Thunder Bay Division
Thunder Bay, Ontario

Newsprint
Pulp: sulphite:
28%
stone gwd: 72%

96 hr static
aerated LCso

(8) 21 44%
(1984)

2.

Abitibi Price Inc.
Fort William Division

Newsprint
Plup: stone gwd: 62%

96 hr static
aerated LC5°

(5) 24 53%
(1984)

96 hr static
aerated LCs O

(4) 3100%
(1984)

Thunder Bay, Ontario

sulphonated chem/mech:

purchased Kraft: 6%

32%

3.

Abitibi Price Inc.
Provincial Papers Division
Thunder Bay, Ontario

Fine and Coated papers
Pulp: stone gwd: 45%
purchased: 55%

4.

Domtar Packaging
Red Rock, Ontario

Kraft Linerboard and
newsprint
pulp:
kraft: 80%
gwd:
20%

aerated LC5°

96 hr static

(18) 44v>100%
(1984)

5.

Great Lakes Forest Products
Thunder Bay, Ontario

Newsprint, bleached &

96 hr static

aerated LCso

(4) 51 72%
(1984)

96 hr static
aerated Lcso

(ll) <l0 75X
(1984)

96 hr static

(7) 4-36X
(1984)

unbleached kraft pulp
pulp:

kraft:

sulphide:
gwd:

40%

27%
33%

6.

James River Marathon Ltd.

Bleached kraft pulp

7.

Kimberley Clark
Terrace Bay, Ontario

Bleached kraft pulp

Marathon, Ontario

aerated LCso

Lake Huron
8.
9.

E.B. Eddy
Espanola, Ontario

Bleached and unbleached
kraft paper

Data to be confirmed
(1984)

MacMillan Bloedel Ltd.

Corrugating medium

Data under review

Sturgeon Fails, Ontario

10. St. Marys

Paper Inc.

Sault Ste. Marie, Ontario

(1982)

+ hardboard

NSSC:
67%
Refiner: 33%
Groundwood specialties
pulp:
gwd:
82%

purchased: 18%

96 hr static
aerated LCso

(4) 26-1001
(l984)

lThe LCso is the concentration of effluent which is lethal to 50% of the test organism over the
time period specified.

Zlhe number of tests is indicated in the parentheses before the test result. The year in which the test
was conducted is indicated in the parentheses after the test result.
The results indicate the range of
effluent concentrations and the corresponding effect as follows: <10%
most lethal, 20-80% moderately lethal, and >lDD% - non lethal. For Ontario mills, 100% or better is considered acceptable.
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Iabie 38 « cont'd.

HILL AND LOCATION

MOST RECENT

TYPE

TOXICITY TESTSl

RESULTS2

Lake Ontario
11. The Beaver Hood Fibre Co.

Thoro1d, Ontario

12. Domtar Packaging
Trenton, Ontario

13.

Domtar Fine Papers

St. Catharines, Ontario

Paperboard

100% wastepaper furnish

96 hr static

aerated LC5°

Corrugating medium
pu1p:

bicarbonate:
80%
corrugating recyc1e: 20%
Fine papers

(1984)

(1) Data under review
(1984)

su1phur free sodium

wastepaper & purchased pu1p

(2) 62<81%

96 hr static
aerated Lc,°

(2) 100%
(1984)

14. Domtar Construction
Thoro1d, Ontario

Roofing fe1t
waste corrugating & paper
furnish

Data under review

15.

Printing 8 writing paper
De inked wastepaper &

(2) Data under review

Tissue and crepe wadding

(1) Data under review
(1984)

Fraser Inc.

Thoroid, Ontario

(1984)

(1984)

purchased pu1p furnish

16. Kimberley Ciark
St. Catharines, Ontario
11. Ontario Paper Co.

Thoroid, Ontario

18. Strathcona Paper

Strathcona, Ontario

19. Trent Va11ey Paperboard

G1en Hi11er, Ontario

Purchased pu1p and waste
paper furnish

96 hr static
aerated LCso

(1) 76%
(1984)

Speciaity paperboards

96 hr static
aerated LC5°

(1) 25%
(1982)

Paperboard from
purchased wastepaper

96 hr static

aerated LC5°

(1) >100X
(1982)

Fine papers

96 hr static
aerated LCso

(3) 55~100X
(1984)

Newsprint, chemicais
Su1phite pu1p
Pu1p: suiphite:
THP:
De-inked news:
CHP recycie:
Purchased pu1p and
wastepaper furnish

31%
22%
18%
28%

St. Lawrence River
20.

Domtar Fine Papers

Cornwa11, Ontario

Pu1p:

b1eached hrdwd.
Kraft:
60%
Purchased: 40%

lThe LCso is the concentration of eff1uent which is 1etha1 to 50% of the test organism over the
time period specified.

2The number of tests is indicated in the parentheses before the test resu1t. The year in which the test
was conducted is indicated in the parentheses after the test resu1t. The resu1ts indicate the range of
effluent concentrations and the corresponding effect as foiiows:
<10%
most 1etha1. 20-80% moderateiy 1etha1, and >100% - non-1etha1. For Ontario mi11s, 100% or better is considered acceptab1e.

TABLE 39
EFFLUENT TOXICITY TESTING
SELECTED UNITED STATES PULP AND PAPER MILLS DISCHARGING TO THE GREAT LAKES BASIN

MILL AND LOCATION

MOST RECENT
TOXICITY TESTSl

TYPE

RESULTS2

Lake Michigan
1.

Manistique Papers
Manistique, Michigan

Ground wood newsprint

96 hr flow through

ECso w/Fathead

100% survival (1984)

minnow & 100%
effluent
48 hr static ECso
100% survival (l982)
w/D. magna & 100%
effluent
48 hr ECso w/caged 100% survival (1982)
Fathead minnow
Packaging Corp. of America
Filer City, Michigan

Semi-chemical nutral sulfite

48 hr static
w/D. magna
effluent
48 hr static
w/D. magna
effluent

ECso
80% survival (1981)
& 100%
ECso
& 75%

90% survival (1981)

24 hr static ECso
w/D. magna & 100%
effluent

60% survival (1980)

48 hr static ECso

80% survival (1982)

Ground wood chemio/mechanical

96 hr LC5°
w/Fathead minnow
& 100% effluent

>80% survival (1979)

Green Bay Packaging
Green Bay. Wisconsin

Semi-chemical sodium based

96 hr LCso
w/Fathead minnow
& 100% effluent

>80% survival (1918)

James River
Dixie Nor.
Green Bay. Wisconsin

Non integrated tissue,

96 hr LC,°
w/Fathead minnow
& 100% effluent

>80% survival (1980)

James River

De-ink tissue mill

96 hr LC,°

>80% survival (1980)

96 hr Lcso

>80% survival

Menominee Paper Co.

Paperboard from waste paper

Fletcher Paper

Non integrated fine

Appleton Papers
Comb. Locks, Wisconsin

and non-integrated fine paper

Menominee, Michigan

Alpena, Michigan

Dixie Nor.

Ashland, Wisconsin

Kerwin Paper
Appleton. Wisconsin

sulfite pulping, calcium
based drum wash

De ink fine paper.
non integrated

w/D. magna & 100%
effluent

w/Fathead minnow
& 100% effluent
w/Fathead minnow
& 100% effluent

1The LCso is that concentration which is lethal to 50% of the test organism.

(1982 & 1983)

The Ec,o is

that concentration which has a specific effect (other than lethality) on the test organism.

2The test results are the percentage of organisms which survived under the specified test conditions.
The year in which the test was conducted is indicated in parentheses.
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Table 39

< cont'd

HILL AND LOCATION
10. Kimberly Clark

Neenah, Wisconsin

MOST RECENT
TOXICITY TESTS1

TYPE
Rag pulping. non integrated
fine paper, noneintegrated

tissue

11. Kimberly Clark
Lakeview
Neenah. Wisconsin

Non integrated tissue

12. Shawano Paper Hills
Shawano, Wisconsin

Tissue FWP, non-integrated
tissue

(1979)

96 hr LC5°

>80% survival (1982)

a 100% effluent

Kaukauna, Wisconsin
Bergstrom Paper
Neenah, Wisconsin

>80% survival

& 100% effluent

w/Fathead minnow

13. Thilmany Pulp & Paper

14.

96 hr LCso

w/Fathead minnow

RESULTS2

De-ink and non integrated
fine

95 hr L050

>80% survival

(1980)

96 hr LCso
w/Fathead minnow
& 100% effluent

>80% survival

(1979)

96 hr LCso

>80% survival

(1979)

w/Fathead minnow
& 100% effluent

w/Fathead minnow

a 100% effluent

Lake Huron
15. Abitibi

48 hr static ecso

Hardboard

Alpena, Michigan

90% survival

(1984)

90% survival

(1984)

48 hr static Lcso

10% survival

(1984)

24 hr static LCso

0% survival

24 hr static LCso

80% survival

24 a 48 hr static
LCso w/D. Hagna

0% survival

w/D. magna

& 100% effluent

Lake Ontario
16. Armstrong Ltd.
Volney. New York

Non-integrated miscellaneous

48 hr static LCso
w/Fathead minnow
& 50% effluent
w/D. magna & 100%
effluent
w/Fathead minnow
& 10% effluent

w/Fathead minnow
& 1% effluent

& 10% effluent
24 & 48 hr static

Lcso w/D. magna

(1984)

(1984)

0% survival

& 1% effluent

1The LCso is that concentration which is lethal to 50% of the test organism.

The ECso is

that concentration which has a specific effect (other than lethality) on the test organism.

2The test results are the percentage of organisms which survived under the specified test conditions.
The year in which the test was conducted is indicated in parentheses.
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92mm
The Board notes that toxicity testing is not explicitly required in a

significant majority of pulp and paper mills discharging to the United States

portion of the Great Lakes Basin.

Further, there is a variety of toxicity

testing protocols used among the jurisdictions requiring them, with some more

stringent than others.

The Board notes the paucity of data, and the

limitations of the available information preclude a comprehensive evaluation
of the toxic character of discharges from the pulp and paper industry in the

Basin.

In subsequent reports to the Commission, the Board will consider in more

detail the subject of pulp and paper mill effluent toxicity and its implica
tions for Great Lakes water quality.

HAZARDOUS WASTE
United States
Significant new regulations promulgated pursuant to RCRA and its l984
amendments in the last biennium are summarized in Table 40.
The Great Lakes states contain 20l hazardous waste sites (not all of which
are in the Great Lakes Basin):

Minnesota
Wisconsin
Illinois
Indiana

23
l3
ll
l7

Michigan
Ohio
Pennsylvania
New York

47
22
39
29

Remedial investigations and feasibility studies are underway at over 70 of

these sites and more are anticipated in l985. When the studies are completed,
information will be available that characterizes the impact of the site on
surface and subsurface waters.
Canada
Through the Blueprint for Waste Management, developed with full public

participation, Ontario has sought to find better means to efficiently and

safely dispose of eight million tons of solid waste and sixty million gallons

of liquid industrial waste each year.

The Blueprint has led to the further

development of ten regional plans for waste management.

Encouragement is be

ing given to waste reduction through more efficient use of raw materials, re

use of products, recycling of separated materials for processing into new
goods, and recovery of material or energy from processing of waste.

A definition for hazardous wastes has been proposed under the Ontario
Environmental Protection Act.
The definition is consistent with the waste
dangerous goods criteria of the Canada Transportation of Dangerous Goods Act
and is compatible with the hazardous waste rules developed by U.S. EPA. The
definition addresses factors such as toxicity, ignitability, corrosivity, and
reactivity as well as pathological waste considerations.
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TABLE 40
SIGNIFICANT NEW REGULATIONS PROMULGATED DURING 1983 AND l984
PURSUANT TO THE RESOURCE CONSERVATION AND RECOVERY ACT OF 1976
AND THE HAZARDOUS AND SOLID WASTE AMENDMENTS OF 1984

U.S. EPA has:
Added to the list of substances subject to hazardous waste management
standards in 40 CFR Parts 262 266 and the permit requirements of
Parts 270, 27l, and 124 a group of wastes of a generic category
generated during the manufacture of chlorinated aliphatic
hydrocarbons by free radical catalyzed processes, having a carbon

content ranging from one to five, with varying amounts and positions
of chlorine substitution.

Adopted a Uniform Hazardous Waste Manifest form jointly with the U.S.
Department of Transportation.
Exempted lime stabilized waste pickle liquor sludged from the iron
and steel industry
frompresumption of hazardousness contained in
existing regulations.
Downgraded from acutely hazardous waste to hazardous waste products

containing 0.3% or less of warfarin or 10% or less of zinc phosphate.
Asserted control over wastes burned as fuel, wastes spread on land as
dust suppressant, accumulated wastes that no one expects to recycle,
and certain wastes that are reclaimed.
Added to the RCRA list of acute hazardous wastes those wastes that
contain certain chlorinated dioxins, -dibenzofurans, and -phenols and
their phenoxy derivatives. By listing them as "acute hazardous
wastes," U.S. EPA is subjecting to RCRA regulation anyone who
produces more than l kg/month of these wastes (other RCRA wastes not

listed as acutely hazardous are subject to a l,000 kg/month limit).
Only 2,3,7,8 tetrachlorodibenzo p dioxin was regulated previously
under the Toxic Substances Control Act of l976.

In response to a February 1982 petition filed by Michigan, U.S. EPA
added l09 chemicals to the lists of commercial chemical products that
are hazardous when discarded.
Proposed to prohibit the burning of contaminated used oils and

hazardous waste in residential, institutional, and commercial boilers

and to bring the selling for fuel and burning of hazardous wastes in
industrial boilers under the hazardous waste manifest tracking system.
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In order to ensure that industrial hazardous wastes are properly received
at approved treatment and disposal facilities, Ontario MOE has developed a
computerized manifest system to track waste transport. A new manifest system
and generator registration program should be implemented in 1985.
A comprehensive inventory of active and closed landfill sites including
characterization of the stored wastes is maintained. Action has been taken to
correct or prevent residual off site pollution problems at 10 former private
waste disposal sites in the Great Lakes Basin where active operations have
been terminated in recent years. There is only one licensed commercial
hazardous waste disposal site in the province. This is located in Corunna,
Ontario, in the St. Clair River drainage area.

By the Ontario Waste Management Corporation Act of 1981, Ontario est

ablished the corporation and charged it with the responsibility of developing
and establishing necessary facilities for the treatment and disposal of hauled
liquid industrial and hazardous waste. The facilities will probably incorporate high temperature incineration, physical and chemical treatment, and a
secure landfill. The Corporation is currently in Phase 3 of a five phase site
selection and facilities development process. Eight candidate sites have been
selected and are currently being evaluated.

The five phase process will con

clude with a formal hearing before the Hearing Panel on Industrial Waste

Management.

MEDIA SPECIFIC ACTIVITIES
In-Place Pollutants
United States
An In Place Pollutants Task Force was created in U.S. EPA Region V in

1983.

For Task Force purposes, in place pollutants are defined as

lake or

river bottom sediments contaminated with inorganic or organic chemicals at

levels having potential to impair a beneficial use, adversely affect human

health, or have significantly adverse biological effects on indigenous species
of aquatic organisms." The objectives of the Task Force include:

1.

Development of a coordinated regional/state action plan.

2.

Evaluation of existing sediment data, data needs, and impacts.

3.

Identify needed points of contact between programs.

4.

Develop criteria for recommending sites for coordinated regional/
state efforts.

5.

Investigate dredging and disposal techniques, treatment technology,
and funding options.

6.

Develop a list of priority sites and action plans for the sites

through 1988.

The Task Force, at the request of a specified program in Region v, will

provide advice on investigations and action plans.
so for the Sheboygan Harbor program.
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The group has already done

Canada

In l983, Ontario began a study to determine the potential impact of con
taminants in sediments on overlying water quality and biota, with the objec~
tive of developing an approach to the management of contaminated sediments.
The investigation includes characterization of sediment chemistry, fate and
transport of sediments and contaminants, toxicity, and bioaccumulation of con
taminants in sediments.
Field work continued in 1984 and an interim report is
expected later in l985.
Groundwater

Recent groundwater studies in Michigan and Wisconsin indicate that any
where from 40 to 80% of the Great Lakes recharge may originate from ground
water.

Thus, programs to protect this water may play a significant part in

the long term solution of Great Lakes toxic contaminant problems.
Legislative Basis For Control

No federal legislation in either the United States or Canada specifically
protects the quality of groundwaters.
Rather, groundwater problems fall with
in the realm of several pieces of legislation.
In the United States, this

legislation includes the Safe Drinking Water Act, RCRA, CERCLA, FIFRA, and

TSCA.
In Canada, the Ontario Water Resources Commission Act and the
Environmental Protection Act provide control over potential groundwater
contaminants. The province s policy of groundwater protection is described in
the May l984 publication, "Water Management
Goals, Policies, Objectives and
Implementation Procedures."
A number of Great Lakes states have groundwater protection statutes.
In
the last few years, Michigan has established groundwater quality standards,
including a tough anti degradation policy, pursuant to the Michigan Water
Resources Commission Act.
Recently, Wisconsin has adopted legislation pro
hibiting contaminants in its groundwater at levels exceeding a one-in one mil
lion cancer risk.
Minnesota and New York also have groundwater protection
statutes and regulations in force.
The Board notes that the collective effectiveness of protecting ground
water from contamination may be hampered by the myriad of legislation through
which groundwater is addressed.
In addition, groundwater quality and quantity
data are assembled and maintained by various agencies in both countries.
This, too, may be a hindrance which the Board wishes to note.
Underground Injection
Injection into deep, confined geological formations far below accessible
aquifers has been the disposal method of choice in many jurisdictions in the
Great Lakes Basin for liquid waste streams too dilute to incinerate, too con
taminated with toxic substances, or too inconveniently located to discharge to
a conventional industrial or municipal treatment system.
The injection of
waste materials is a very common practice. The oil and gas industry operates
thousands of wells in the Great Lakes Basin which inject brine or brackish
wastewater brought to the surface in conjunction with the production of oil
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and gas. Other types or "classes" of injection wells include hazardous waste
disposal operations, industrial waste disposal wells, and nuclear storage and
disposal wells.

The presence of unmapped. uncapped, or improperly capped brine, gas, and

oil exploration and production wells which penetrate the confined geological
formation open pathways back to surface.

Under high hydraulic pressure (up to

10,000 psi) the liquid could move relatively rapidly through fissures in the
formations as well as abandoned gas, oil, and brine wells in the same
regions. Given the billions of gallons disposed in this way in the Great
Lakes Basin and the uncertainties surrounding this method of disposal, such
disposal sites can serve as current or future sources of ground water con
tamination or as a route of direct entry into Great Lakes surface waters.

One part of the U.S. Safe Drinking Water Act involves creation of regula
tions to protect underground sources of drinking water from contamination by

injection well activities. Congress made provisions whereby those states
wanting to administer the Underground Injection Control Program could apply

for primary enforcement responsibility (primacy) if they met minimum require
ments to regulate injection wells.
Indiana, Michigan, Minnesota, New York,
and Pennsylvania did not apply for primacy in the designated time period;
therefore, it is U.S. EPA's responsibility to establish and enforce the pro
gram requirements in those states.
U.S. EPA approval of Minnesota's sub
sequent application for takeover of the Program is now pending, while
Michigan's subsequent application for takeover is now under review.
Signifi
cant aspects of the Program are summarized in Table 41.
A regulation under the Ontario Environmental Protection Act prohibits dis
posal of industrial waste into the Detroit River Formation, a porous formation
which, prior t0'1974, had been used for such disposal in the St. Clair Detroit
River area. This geologic formation is the only formation in the Canadian
portion of the Great Lakes Basin which is capable of providing adequate stor~

age potential and which is likely to be used for such an activity.

The

regulation also specifically prohibits the subsurface disposal of industrial
brines within 8 km (5 miles) of the St. Clair River resulting from the washing
of underground caverns used for petroleum product storage.
Fish Monitoring Programs and Advisories
Monitoring Programs
United States
The Great Lakes toxic substances fish monitoring program has three objec
tives:
l.

Identification of environmental problems and public health concerns
through determination of contaminant levels in Great Lakes fish.

2.

Evaluation of the effectiveness of remedial programs in controlling
sources and distribution of toxic substances.

3.

Detection of new problems by scanning appropriate samples for the
presence of a wide range of contaminants.
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TABLE 41
ACTIONS TAKEN TO PROTECT GREAT LAKES BASIN GROUNDWATERS:
UNITED STATES UNDERGROUND INJECTION CONTROL PROGRAM
Regulations promulgated pursuant to the Safe Drinking Water Act of l974
create the Underground Injection Control (UIC) Program to regulate waste
injection wells.

WELL CLASSIFICATION
There are five classes of injection wells regulated by the UIC Program.

specific well classification is made subsequent to determination of the type
of fluid to be injected and the geologic area into which the fluid is to be

A

injected.
Classes can be summarized as follows (specific definitions can be
found in the regulations):
I

Industrial and municipal disposal wells; nuclear storage and

disposal) wells which inject below the lowermost formation
containing an underground source of drinking water.

1;

Injection wells associated with oil and gas production and
liquid hydrocarbon storage.

_11

Special process wells used in conjunction with solution mining

11

Wells which are used by generators of hazardous wastes or
hazardous waste management facilities and inject into or above

of minerals.

an underground source of drinking water.

These wells must be

shut in within 6 months after June 25, 1984.

y

Wells which do not fall into any of the other categories, such
as recharge wells, drainage wells, cesspools, and jn_situ

gasification of oil shale and coal. There are a total of 16
well types in Class V specified in the regulations.
All Class I, II and III wells not in operation prior to June 25, l984,
must submit permit applications and be permitted before either drilling or
injection may begin.

Whether authorized by rule or by permit, all injection well operations

must comply with U.S. EPA requirements. The requirements can be found in 40
CFR Parts l44 (UIC Program), 146 (Criteria and Standards), and 147
(state specific Requirements).

AQUIFER EXEMPTIONS:
In the course of permitting wells, U.S. EPA may be requested to exempt
certain aquifers or portions of aquifers, which qualify as USDWs. After an
aquifer has been exempted, U.S. EPA will allow injections to take place that
normally would be prohibited. For U.S. EPA to designate a USDW as an exempted
aquifer, the aquifer must meet promulgated criteria.
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The four basic program elements, which address both the open lake and near-

shore areas, are described below.

The open lake trend monitoring program analyzes fish contamination from
the open waters of the lake, areas not directly impacted by point source dis
charges.
The objectives are:
1.
{ 2.

Long term monitoring of known contaminants in Great Lakes fishes.
Detection of new contaminant problems in Great Lakes fishes.

This monitoring provides data for long term trend analysis for known contam
inants in lake trout and smelt (walleye are substituted where lake trout are
not common).
The U.S. Fish and Wildlife Service is responsible for sample
collection which includes a total of two sites per Great Lake and one site on
Lake St. Clair, sampled every other year. Samples are analyzed by U.S. EPA
from homogenized whole fish.
Parameters analyzed are:
PCB, DDT, dieldrin,
mirex (Lake Ontario only), chlordane (alpha, gamma, oxy), nonachlor (cis,

trans), and toxaphene.

In l986 this program will expand to include sampling

of other forage species (other than smelt) at three year intervals to allow

for predictive changes of contaminant levels in lake trout as a result of

changing feeding habits.

The harbour and tributary mouth scan program examines fish from locations
where toxics from point source discharges may be concentrated. The main
objective is to detect source areas of contaminants that are known problems in
the lakes as well as to identify new or unrecognized contaminants before the
entire ecosystem is adversely affected.
State agencies conduct the sampling
and U.S. EPA analyzes homogenized whole fish samples.
Samples are analyzed
for PCB, common-pesticides, and about lOO priority pollutants.
The objective of the game fish fillet monitoring program is to determine
conformance with limits established by the U.S. Food and Drug Administration
(FDA) on toxics in fish for coho salmon, chinook salmon, and lake trout fil
lets.
This program specifically addresses the potential public health concern
associated with contaminants in game fish. Approximately l2 to 18 sites are
sampled by state agencies on an annual basis. All samples are analyzed by
U.S. FDA, with U.S. EPA responsible for data analysis, report presentation,
and overall program coordination.

The local trend monitoring program, to be initiated in 1986, will monitor
young of year spottail shiners to determine trends in contaminant levels in

areas of concern and other nearshore perturbed zones identified in the harbor
and tributary mouth scan program.
Canada

In Ontario, the use of young of the year spottail shiners as biomonitors
was introduced by Ontario MOE in 1975. About lOO sites have been sampled to
identify areas of concern and to establish a data base for temporal contam
inant trend assessment in the Great Lakes. Young-of the year spottail shiners
have proven to be sensitive biomonitors for contaminants. Residue levels in
the shiners reflect on most recent water quality conditions and bioavail
ability of contaminants.
Due to their restricted nearshore habitat, these
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fish have the ability to monitor the introduction of new persistent contam«

inants from land based sources. As an early warning system, the spottail
shiner program can identify emerging problems well before the whole lake
respbnses become apparent.

Fish Consumption Advisories for the Great Lakes
United States
New York, Michigan, Minnesota, Illinois, Indiana, Ohio, and Wisconsin have
issued advisories for people who eat Great Lakes fish; PCB, chlordane, and
dieldrin are the toxicants of primary concern.
Other chemicals of concern
include aldrin, DDT, endrin, heptachlor/heptachlor epoxide, lindane, mirex,
kepone, mercury, toxaphene, and dioxin. These advisories are issued primarily

for the benefit of the sport fisherman, while the U.S. FDA has legal authority

to regulate inter state sale and distribution of commercial catches.
The
states predominantly use U.S. FDA standards to promulgate fish consumption
advisories.

All the states are concerned with PCB.
New York (Lake Ontario) has additional problems with mirex contamination, and chlordane is also a problem in
some Lake Michigan species.
Each state's advisory includes specific informa
tion on the species and size range of concern.
In general, all advisories
recommend that pregnant women, nursing mothers, and small children not eat
Great Lakes salmon and lake trout.
All others should limit their consumption
to one meal (0.23 kg) per week.
New advisories and changes in existing advisories are usually issued as
press releases and, with the exception of Ohio, Minnesota, and Indiana, the
advisories are published in the state's fishing regulations booklet.
Pennsylvania does not currently have an advisory on Great Lakes fish.
A summary of the states' present sport fishing advisories is given in
Tables 42 and 43.
However, as advisories may be updated without prior notice,
the reader should consult with their state for current information.
Canada

Ontario MOE, in cooperation with the Ontario Ministry of Natural

Resources, maintains a comprehensive program of collecting and testing sport

and commercial fish species from locations throughout the Canadian portions of
the Great Lakes.
The concentrations of a wide variety of metals and organic
compounds are measured in the edible tissues of these fish and are assessed

against Canadian consumption guidelines, where available.

The information is

published annually in the Guide to Eating Ontario Sport Fish , a free book
available throughout Ontario.
Since the program was initiated in l978, well
over l,OO0,000 copies of the Guide have been distributed.
Cooperative Agreement

United States

Confusion still exists among the Great Lakes jurisdictions on when fish

advisories should be issued.

In recognition of the need to improve the

assessment of the chronic health implications of low~level exposure to
environmental contaminants, the U.S. FDA, U.S. EPA,
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Illinois, Indiana,

lABLE 42
SUMMARY OF smzs svom FISHING ADVISORIESa
m

Lake Michigan ~ Brown trout, lake trout over 64 cm, and carp
should not be eaten.
Chinook salmon over 64 cm and lake trout
between 5l and 64 cm should not be eaten by preschool children,
adolescent girls, pregnant women, women who may become pregnant,
or nursing mothers.
All others should limit their consumption
to one meal (0.23 kg) per week.

Indiana

See Illinois advisory for Lake Michigan fish.

Michigan

Eat no fish from:
Deer Lake (Marquette County, Ishpeming TWP),
Carp River and Carp Creek (Marquette County), Tittabawassee
River (below Dow Dam), Saginaw River, Pine River (downstream
from St. Louis), Chippewa River (downstream from the mouth of
the Pine), Portage Creek (downstream from Milham Park),
Shiawasee River (M59 to Dwosso), Cass River (downstream from
Bridgeport), Raisin River (Monroe).
Do not eat certain fish from: Grand River (Clinton County)
avoid carp; Lake Macatwa
avoid carp; Hersey River (Reed City
area) < avoid bullheads and trout; St. Joseph River (downstream
from Berrien Springs Dam)
avoid carp; Kalamazoo River
(downstream from Kalamazoo)
avoid carp and suckers; Torch Lake
~ avoid walleye and sauger.
Certain Great Lakes fish should not be eaten by children, women
who are pregnant, nursing or expect to bear children.
Limit
consumption by all others to no more than one meal per week:
Lake Michigan
see Illinois advisory; Lake Huron muskellungel, salmonl,3, trout 1,3; Saginaw Bay
carp,
catfisha; Lake Superior
lake trout;
Lake Erie (western
edge)
carp, catfish, muskellunge; Lake St. Clair and the
Detroit and St. Clair Rivers
muskellunge.
1 Southern half of lake only.
2 Saginaw Bay area only.
3 Advisory also applies to tributaries into which these
species migrate.

Minnesota

St. Louis River upstream from Cloquet
limit consumption of
northern pike and shorthead redhorse to a maximum of 16 and l7
meals per month respectively.
St. Louis Bay
limit consumption of walleye and northern pike
to maximum of eight meals per month.
Limit consumption of white
sucker to a maximum of three meals per month.

New York

Eat no more than one meal (0.5 pounds) per week of fish from any
water of the state.
Women of childbearing age, infants, and
children under the age of 15 should not eat fish with elevated

contaminant levels.

The following species from Lake Ontario, the St. Lawrence River,
and Niagara River below the Falls should not be consumed:
eel,
channel catfish, lake trout, chinook salmon, coho salmon over 21
inches, rainbow trout over 25 inches, brown trout over 18 inches.
Eat no more than one meal per month of the following species
from Lake Ontario, the St. Lawrence River, and Niagara River
below the Falls:
white perch, smaller sizes of coho salmon,

rainbow trout, and brown trout.

Ohio

Eat no fish from the lower two miles (from the harbor breakwater
to the 24th Street Bridge in Ashtabula) of the Ashtabula River.
Eat no fish from the lower five miles (from the mouth to East
3lst Street Bridge in Loraine, Ohio) of the Black River.

Wisconsin

a.

See Illinois advisory for Lake Michigan fish.
Wisconsin advisories, see Table 43.

See also Table 13.
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For other

IAELE 43
WISCONSIN
HEALIH ADVISORY CNARI
GROUP 1
Concentration of Toxic Pollutants
in Fish from Contaminated
LOB
Hisconsin Haters

Rainbow smelt

Green Bay and Sturgeon Bay
Also applies to trout and salmon
migrating into tributaries

Yellow perch

Bullheads

GROUP 2

GROUP 3
HIGH
Do NOT Eat These Fish!

MODERATE
walleye (except Little Sturgeon Bay)
Brook trout'

Lake whitefish

Northern pike

Nhite sucker

Rainbow trout (steelhead)'l

Lake trout under25"'
Lake trout 25' or more
Halleye (Little Sturgeon Bay only)
Carp
Smallmouth bass (Little Sturgeon
Bay only; other sites not sampled)
Brown troutI

Chinook salmon 25' or more"

Chinook salmon under 25'*
Coho salmon under 25"'

Coho salmon 28" or more**

Lower FOX River downstream from
Rock bass
its mouth at Green Bay upstream white sucker
to the Neenah Manasha Dam
Yellow perch

Northern pike
Nalleye

white bass
Carp

Upper Fox River from Portage
in Columbia County north to
but not including Buffalo Lake

Bullhead

Black crapple
Northern pike

in the city of Sheboygan.

advisory for trout and

including Greendale and
Noedens Creeks

salmon)

Onion River in Sheboygan County
from County Hwy. EE to the
river's mouth at L. Michigan
County from Cedar Creek to

All fish species

Yellow perch

Redhorse

Bluegill

Carp

the river's mouth at L.

Northern pike

Michigan. including Milwaukee
Harbor and the Kinnickinnic
and Menomonee Rivers
Root River in Racine County

from the Horlick Dam in the

Nhite sucker

city of Racine to the river's
mouth at L. Michigan

Carp

Carp

Northern pike

Pike River in Kenosha County
from Carthage College in the
city of Kenosha to the river's
mouth at L. Michigan

LAKE SUPERIOR AND IRIBUTARIES
KEV -

All other fish species

All fish species except
trout and salmon (refer
to Lake Michigan

Sheboygan River in Sheboygan
County from the Sheboygan Falls
Dam to the Coast Guard station

Nilwaukee River in Milwaukee

GROUP 4
EXTREMELY HIGH
Do NOT Eat These Fish!

Carp

All species

CONCENTRATION OF POLLUTANTS

LDN

Group 1 fish meet the following FDA health standards:
PCB-2
parts per million; DDT 5 ppm; toxaphene S ppm; chlordane-0.3
ppm; dieldrin 0.3 ppm; mercury l ppm and dioxin-50 parts per
trillion.
No standard has been set for furans. These
standards are based on an average fish consumption of 13 pounds

per person per year.

Group 2, 3 and 4 fish do not

HIGH

levels in these fish range from
Noderate (Just over FDA standards
to Extremely High (well over FDA
standards).

Contaminant

Contaminant levels in species marked with this symbol
are declining.
More samples of these fish are being
analyzed, so the position of this species on the

advisory chart is likely to change.

HEALTH ADVISORY
0

EXTREMELY HIGH

Only a small number of fish marked with this symbol on the
chart have been sampled.
since more samples of these.species

have been collected and are being analyzed, the position of
the fish on the advisory chart is likely to change.

**

NDDERAIE

meet FDA standards.

*

0

Everyone should avoid eating fish in Groups 3 and 4.
Infants. children, pregnant women. nursing mothers and women
in their reproductive years who wish to have children should

avoid eating fish in Groups 2. 3. and 4.
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Michigan, Minnesota, New York, and Wisconsin have developed a "Cooperative
Agreement on the Monitoring of Contaminants in Great Lakes Sport Fish for
Human Health Purposes .

The purpose of this Agreement is to develop a con

sistent data base and to provide uniform, reliable information to the public
regarding fish consumption. The fish species to be monitored include Chinook

salmon, coho salmon, lake trout, rainbow trout, brown trout, and yellow
perch.
The Agreement standardizes procedures for sample collection, sample

portion and handling, and analysis. Each jurisdiction agreed to analyze for,
at a minimum: DDT and metabolites, PCB, chlordane, and dieldrin/aldrin. On
an annual

basis, representatives of participating agencies will meet to

analyze the collected data base and, if possible, prepare consistent fish consumption advisories. The cooperative agreement was implemented in February
l985 and will be in effect for five years.

For application of the Cooperative Agreement to Lake Michigan, please see

page 80.

REGULATORY UPDATES AND SPECIFIC ACTIVITIES ON TOXIC SUBSTANCES
United States

A number of regulatory and research actions concerning toxic substances
were initiated by the United States during 1984.
These are summarized in
Table 44.
Most noteworthy are the national dioxin fish sampling program and
the issuance of new regulations regarding hazardous wastes, including those
containing chlorinated dioxins and dibenzofurans.
Pesticide contamination appears to be directly associated with acceptable
use patterns as expressed on existing labels. Special reviews are being con
ducted so that decisions can be made on the continued marketing of suspect
products.
U.S. EPA has removed several pesticides from the marketplace in
cluding aldrin, chlordane, dibromochloropropane, DDT, dieldrin, endrin, ethylene dibromide, heptachlor, kepone, lindane, mercury, mirex, silvex, strych
nine, 2,4,5 T, and toxaphene.
These actions have resulted in declining pes
ticide levels in fish, wildlife, selected food products, and human tissue.
Canada

Regulatory actions taken by Ontario are summarized in Table 45.
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TABLE 44
RECENT REGULATORY AND RESEARCH ACTIONS CONCERNING
TOXIC SUBSTANCES IN THE UNITED STATES
Chlorinated Dioxins and Dibenzofurans
In February 1984, U.S. EPA published a Water Quality Criteria Document for
2,3,7,8 TCDD. Hazards posed by other chlorinated dioxins and dibenzofurans

are now being evaluated.

On January 15, 1985, U.S. EPA listed as hazardous

wastes those containing chlorinated dioxins and dibenzofurans.
standards have also been specified for such wastes.

Management

The seven tiered National Dioxin Strategy includes surveys of all sites
where 2,4,5 T or its derivations were produced, formulated, or disposed.
Where 2,3,7,8-TCDD has been found, intensive site studies have been
undertaken, which have often included analyses for other dioxins and
dibenzofurans.
Over 700 sites have been designated for 2,3,1,8 TCDD sampling

in the Tier 3 through Tier 7 portion of the study:

sites where 2,4,5 T

derived pesticides were produced or utilized, possible combustion sources, and
analyses of fish and soils.
Most of the sampling is expected to be completed
by June l985.
In a separate survey, completed in 1984, bottom fish from the
Tittabawassee River near Midland, Michigan were found to exceed the U.S. FDA's
minimum guideline of 25 ng/kg.
The source of the 2,3,7,8 TCDD contamination

has been identified and the discharger is required to achieve 10 pg/L in

wastewater effluents by 1986.

Pentachlorophenol and Creosote Wood Preservatives
On July 11, 1984 U.S. EPA issued restrictions on the use of
pentachlorophenol and creosote as wood preservatives.
The restrictions
required that by February 1, 1985 only certified applicators could treat woods
with pentachlorophenol. The use of wood treated with pentachlorophenol or
creosote in most home construction has been prohibited. Manufacturers of
pentachlorophenol and its salts are required to limit the concentration of
hexachlorodibenzo-p dioxin in products to 15 mg/L immediately and to 1 mg/L

within 18 months.

U.S. EPA is currently considering phasing out
pentachlorophenol and creosote.

the non-wood uses of

£9.
On July 1, 1984, U.S. EPA promulgated final regulations under TSCA to
limit the discharge of incidentally produced PCB in wastewaters.
Concentrations of Aroclors will be limited to no more than 3 ug/L and
non Aroclors to less than 100 pg/L.
The incidental PCB manufacturing rule
also will limit the concentrations of PCB in products.
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Table 44

cont'd.

On November 8, 1984, U.S.

EPA redefined the definition of total enclosure

for activities involving PCB and what constitutes significant exposure to
PCB. Exposure to any measured amount of PCB was redefined as being

potentially significant.

Wisconsin DNR Has taken the following actions regarding PCB:
1.

2.
3.

PCB limit established on discharges from paper recycling sources.

Petition accepted to control discharges of PCB to Green Bay and Lake

Michigan.

Long term PCB trend monitoring program established in the Green Bay
area.

Lead
The United States is currently considering banning lead in gasoline as
early as 1988, based upon new data linking blood lead levels to high blood
pressure.
In late 1984, U.S. EPA proposed banning lead by 1995. U.S. EPA

will soon issue a final rule which will phase lead down to 0.1 grams per
gallon by January 1986.
effect by July 1985.

An interim standard of 0.5 or 0.8 g/gal will go into

Ethylene Dibromide
On September 30, 1983, the United States ordered an immediate emergency
suspension of ethylene dibromide (EDB) as a soil fumigant for agricultural
crops.
The emergency action was in response to significant new evidence of
groundwater contamination from £08 in a number of states.
Laboratory test
results had shown E08 to be a carcinogen, mutagen, and capable of causing
reproductive disorders. The U.S. EPA decision also phased out by September 1,
1984 the use of £03 for quarantine fumigation of citrus fruits, and for other
fruits and vegetables.
Alachlor
In November 1984 U.S. EPA announced restrictions on the usage of Alachlor,

the most widely applied herbicide in the United States. Restrictions on the
application of Alachlor, safety guidelines, and label warnings have been
issued by U.S. EPA. The herbicide, best known by the trade name, Lasso, is
now undergoing an accelerated safety review, based upon findings of cancer
causation in laboratory animals and the discovery of Alachlor in ground and
surface waters.
Fungicides

On January 3, 1985 U.S. EPA announced that three fungicides (TPTH,
Captafol, and Dinocap) will undergo accelerated safety reviews.
Laboratory
tests with animals have found that TPTH and Captafol cause cancer and Dinocap,
birth defects.
It is anticipated that application restrictions, safety
guidelines, and warning labels for these products will be required.
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TABLE 45

RECENT REGULATORY ACTIONS CONCERNING
TOXIC SUBSTANCES 1N ONTARIO
Manifest System (Environmental

Protection Act)

Fines for non-compliance are $2,000 for violation of the manifest system or any
A 1981 amendment
other waste management requirements, where there is no pollution.
to the Act (Section 147) provides that, where an infraction involves harm or
potential harm from hauled liquid industrial waste or hazardous waste, the maximum
fine can escalate to $50,000. Minimum penalties are $2,000 for the first offense
and $4,000 for each subsequent offense.
Other violations of the Act may result in fines of $5,000 for the first day and
The statute was also amended in 1981 to extend
$10,000 for each subsequent day.
from 6 months to 2 years, the time during which a prosecution may be initiated.

E.
Ontario Regulation 11/82 (Waste Management - PCB) of the Environmental
Protection Act provides a tracking and control system for PCB once they come out of
service.
In particular, it encourages safe storage of PCB and discourages their
movement unless there is good reason.
In effect, it is intended as an interim

measure until sound PCB destruction facilities are more readily available.
are under way at present concerning mobile PCB destruction facilities.

Hearings

An amendment to the same regulation in 1984 (0. Reg. 575/84) changed the limit
for PCB in oil applied to road surfaces as a dust suppressant to 5 mg/L from a
previous level of 25 mg/L.
A regulation under the federal Environmental Contaminants Act has been proposed
by Environment Canada to prohibit the importation, manufacture, and sale of specific
types of industrial equipment containing 50 mg/L or more of PCB.
A regulation to limit to 1 g/d the release of PCB from specified activities such
as the operation of electrical transformers has also been preposed by Environment
Canada. By the regulation, the concentration of PCB in oil applied to road surfaées
as a dirt suppressant would be limited to 5 mg/L as well.
The maximum concentration
of PCB that may be released into the environment from all commercial manufacturing
or processing activity would be 50 mg/L.
Asbestos

Regulation 309 of the Environmental Protection Act (R.R.0. 1980) was amended by
0. Reg. 175/83 to exercise better control over asbestos waste while also allowing it
to be placed in ordinary landfill sites.
Occupational

Health and Safety Act

Commencing in 1981, regulations have been made under the Act designating certain
substances and regulating their presence in the workplace. To date, the substances
include acrylonitrile, asbestos, benzene, coke oven emissions, isocyanate, lead,
mercury, silica, and vinyl chloride.

-156-

References

A Review of Trends in Lake Erie Water Quality with Emphasis on the
1978~1979 Intensive Survey.
D.E. Rathke and C.J. Edwards, compliers and
editors.
Report to the Surveillance Work Group of the Great Lakes Water
Quality Board, International Joint Commission, Windsor, Ontario, 1985.
"Lake Huron 1980 Intensive Survey.
Summary Report." D.M. Dolan, N.D.
Warry, and R. Rossmann, editors.
Report to the Surveillance Work Group of
the Great Lakes Water Quality Board, International Joint Commission,
Windsor, Ontario, 1985.
"1985 Annual Report.
Committee on the Assessment of Human Health Effects
of Great Lakes Water Quality.
Report to the Great Lakes Water Quality
Board and the Great Lakes Science Advisory Board, International Joint
Commission, Windsor, Ontario, 1985.
"An Inventory of Chemical Substances Identified in the Great Lakes
Ecosystem." Report to the Great Lakes Water Quality Board, International
Joint Commission, Windsor, Ontario, December 1983. 6 volumes.
Status Report on the Persistent Toxic Pollutants in the Lake Ontario
Basin.
Report by the Implementation Committee to the Great Lakes Water
Quality Board, International Joint Commission, Windsor, Ontario, updated
January 21,

1977.

Konasewich, 0., W. Traversy, and H. Zar, "Status Report on Organic and
Heavy Metal Contaminants in the Lakes Erie, Michigan, Huron and Superior
Basins.
Report to the Implementation Committee of the Great Lakes Water
Quality Board, International Joint Commission, Windsor, Ontario, July 1978.
Report of the Niagara River Toxics Committee,

October 1984.

Rockwell, D.C., D.S. DeVault III, M.F. Palmer, C.V. Marion, and R.J.
Bowden, Lake Michigan Intensive Survey 1976 1977.
Great Lakes National
Program Office, U.S. Environmental Protection Agency, 536 South Clark
Street, Chicago, Illinois 60605, December 1980. Report No.

EPA 905/4 80 OO3-A.

"Great Lakes International Surveillance Plan," International Joint
Commission, Windsor, Ontario, 1980.

l0. Elliot, J.E.

1984.
Collecting and archiving wildlife specimens in
Canada.
In:
Environmental Specimen Banking and Monitoring as Related to
Banking.
Eds. R.A. Lewis, N. Stein, and C.W. Lewis. Martinus Nijhoff
Publ., Boston, pp. 45 66.

157 -

The importance of specimen banking
1984.
Environmenta1 Specimen
In:
to monitoring the St. Lawrence Great Lakes."
Eds. R.A. Lewis, N. Stein,
Banking and Monitoring as Re1ated to Banking.
and c.w. Lewis. Martinus Nijhoff Pub1., Boston, pp. 143 163.

11. Beeton, A.M. and J.E. Gannon.

12. Data from Environment Canada, In1and Waters Directorate, Bur1ington,
Ontario.

13. Data from Environment Canada, Water Oua1ity Branch, Bur1ington, Ontario.
14. Data from U.S. Environmenta1 Protection Agency, Great Lakes Nationa1
Program Office, Chicago, I11inois.

15. Data from Canada Department of Fisheries and Oceans, Bur1ington, Ontario.
"Environmenta1 carcinogenesis studies in fishes
1977.
Ann. N.Y. Acad. Sci. 298:261 269.
of the Great Lakes of North America.

16. Sonstegard, R.A.

17. Brown, E.G., E. Koch, T.F. Sinc1air, R. Spitzer, and O. Ca11aghan.
Water po11ution and diseases in fish (an epizootio1ogic survey).

1979.

J. Environ. Patho1. Toxico1. 22917 925.

Fish tumor
1980.
Lakes estuary.
Great
a
in
po11ution
patho1ogy and aromatic hydrocarbon
Aquatic
the
in
Hydrocarbons and Ha1ogenated Hydrocarbons
In:
P1enum Press, New York, pp.
Environment. Eds. B.K. Afghan and D. Mackay.
559 565.

18. B1ack, J.J., P.P. Dymerski, and w.F. Zapisek.

"Hepatic tumor rates and
1982.
po1ynuc1ear aromatic hydrocarbon 1eve1s in two popu1ations of brown
Po1ynuc1ear Aromatic Hydrocarbons:
In:
bu11head (Ictalurus nebu1osus).
Sixth Internationa1 Symposium on Physica1 and Bio1ogica1 Chemistry, Eds.
M.w. Cook, A.J. Dennis and G.L. Fisher. Batte11e Press, Co1umbus, Ohio,
pp. 93 102.

19. Baumann, P.C., w.o. Smith, and M. Ribick.

"Fie1d and 1aboratory studies of environmenta1
1983.
J. Great Lakes Res. 9:326*334.
River fish.
Niagara
carcinogenesis in

20. BIack, J.J.

21. B1ack, J.J.

1982.
Epiderma1 hyperp1asia and neop1asia in brown
bu11heads (Icta1urus nebu1osus) in response to repeated app1ications of a
Po1ynuc1ear
In:
PAH containing extract of po11uted river sediment.
Aromatic Hydrocarbons: Seventh Internationa1 Symposium on Formation,
Metabo1ism and Measurement.
Eds. M.w. Cooke and A.J. Dennis, Batte11e
Press, Co1umbus, Ohio, pp. 99 111.

22. B1ack, J.J., E.D. Evans, J.C. Harshbarger, and R.F. Zeigei.

1982.
"Fpizootic neop1asms in fishes from a 1ake p011uted by copper mining
wastes." J. Nat1. Cancer Inst. 69:915-926.

I A summary and
1974.
comparison of nutrients and re1ated water qua1ity in Lakes Erie, Ontario,
Huron, and Superior."
J. Fish. Res. Board Can. 31:731 738.

23. Dodson, H.F.H., M. Gi1bertson, and P.G. 81y.

- 158

"The state of the midd1e Great
1985.
Resu1ts of the 1983 water qua1ity survey of Lakes Erie, Huron, and

24. Lesht, B.M. and D.C. Rockwe11.
Lakes:

Michigan."

Argonne Nat. Lab. Topica1 Rep. (In press).

25. Data from the U.S. Fish and Wi1d1ife Service, Ann Arbor, Michigan.

Persistence of
26. Leung, S.Y.T., R.V. Bu1k1ey, and J.J. Richard. 1981.
River, Iowa,
Moines
Des
the
from
catfish
die1drin in water and channe1
102.
15:98
J.
Monit.
1971 73 and 1978." Pestic.
27. Ricci, E.D., w.A. Hubert, and J.J. Richard.

1983.

Organoch10rine

residues in sediment cores of a Midwestern reservoir."

J. Environ. gua1.

12:418 421.

"Fate and transport of die1drin in Cora1vi11e
1981.
Residues in fish and water fo11owing a pesticide ban.
Reservoir:
Science 211:840-842.

28. Schnoor, J.L.

29. Data from Canadian Ni1d1ife Service, Environment Canada, Bur1ington,
Ontario.

30. Data from T. Kubiak, U.S. Fish and Wi1d1ife Service, Green Bay, Wisconsin.
31. Data from Ohio State University, Center for Lake Erie Area Research.
32. Rosa, F., Canada Centre for In1and Waters, Nationa1 Water Research
Institute, Bur1ington, Ontario.

Seasona1 variation of nutrient
1984.
J.
Great
Lakes Res. 10:449 460.
1imitation in western Lake Erie.

33. Hartig, J.H. and 0.6. Wa11en.

Eutrophication of the St. Lawrence Great Lakes."
1965.
Limno1. Oceanogr. 10:240 254.

34. Beeton, A.M.

35. Data from the Ontario Ministry of the Environment, Toronto, Ontario.
"Report on status of open waters of
1984.
Environment Canada, In1and Waters Directorate, Ontario

36. Nei1son, M. and R.J. Stevens.
Lake Ontario."

Region, Bur1ington, Ontario.
37.

Annua1 Report," Research Advisory Board, Internationa1 Joint Commission,
windsor, Ontario, Ju1y 1978.
Distribution of
1985.
Canada,
Environment
waters."
surface
Ontario
Lake
in
s
organic contaminant
(In
Ontario
Bur1ington,
Region,
Ontario
,
In1and Waters Directorate
preparation).

38. Stevens, R.J., H. Biberhofer, and M.A.T. Nei1son.

"History of Lake Ontario
1983.
contamination from the Niagara River by sediment radiodating and

39. Durham, R.w. and 8.6. O1iver.

ch1orinated hydrocarbon ana1ysis."

J. Great Lakes Res. 9:160-168.

-159

40.

The Response of the Pulp and Paper Industry in the Great Lakes Basin to
Pollution Abatement Programs , a report of the Pulp and Paper Point
Sources Task Force of the Water Quality Programs Committee, Great Lakes
Water Quality Board, International Joint Commission, Windsor, Ontario,
October l981.

Measurement Units

This report uses the Systéme international d'unités, also called the
metric system.
The following symbols and conversion factors are presented for
the convenience of the reader.

CONVERSIONS

( DJCLHLDr B

UNITS
metre
litre
gram
tonne
day

l m = 3.28] feet
l L = 0.2642 gallons (U.S.) = 0.2200 gallons (Cdn.)
l000 g = 1 kg = 2.205 pounds
l t = 2,205 pounds

siemens

l S = l mho, a measurement of conductivity

year

COMBINATIONS

kg

mg

Hg

"9

mL

m3/d
t/a
mg/kg

ug/kg

ng/kg
mg/L

ug/L

ng/L
ug/L-a
uS/cm

kilogram, 103 grams
milligram, l0 3 grams
microgram, lO-6 grams
nanogram, 10-9 grams
millilitre, l0 3 litres
cubic metres per day
tonnes per year
milligram per kilogram
microgram per kilogram
nanogram per kilogram
milligram per litre
microgram per litre
nanogram per litre
micrograms per litre per year
microsiemens per centimetre
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part
part
part
part
part
part

per million
per
per
per
per
per

billion
trillion
million
billion
trillion

Appendix
Areas of Concern

A SUMMARY OF THE NATURE OF THE PROBLEM, PROGRESS TO DATE, AND STATUS
OF THE REMEDIAL ACTION PLAN FOR EACH AREA OF CONCERN
AREA OF CONCERN
LAKE
T.
2
3.
4.
5
6
7

PAGE NUMBER

SUPERIOR (Location Map)
Peninsula Harbour (Ontario)
Jackfish Bay (Ontario)
Nipigon Bay (Ontario)
Thunder Bay (Ontario)
St. Louis River (Minnesota)
Torch Lake (Michigan)
Deer Lake Carp Creek Carp River (Michigan)

171

LAKE MICHIGAN (Location Map)
8.
9.
TO.
11.
12.
13.
14.
15.
16.
T7.

163
T64
T65
T66
T67
T68
T69
T70

Manistique River (Michigan)
Menominee River (Wisconsin/Michigan)
Fox River/Southern Green Bay (Wisconsin)
Sheboygan Harbor (Wisconsin)
Milwaukee Estuary (Wisconsin)
Waukegan Harbor (Illinois)
Grand Calumet River and Indiana Harbor Canal (Indiana)
Kalamazoo River (Michigan)
Musekgon Lake (Michigan)
White Lake (Michigan)

T72
T73
T74
T75
T76
T77
T78
179
180
181

LAKE HURON (Location Map)

182

T8.
19.
20.
2T.

183
184
185
186

Saginaw River/Saginaw Bay (Michigan)
Collingwood (Ontario)
Penetang Bay to Sturgeon Bay (Ontario)
Spanish River (Ontario)

LAKE ERIE (Location Map)

187

22.
23.
24.
25.
26.
27.
28.
29.

188
189
190
191
192
193
194
195

Clinton River (Michigan)
Rouge River (Michigan)
Raisin River (Michigan)
Maumee River (Ohio)
Black River (Ohio)
Cuyahoga River (Ohio)
Ashtabula River and Harbor ( Ohio)
Wheatley Harbour (Ontario)

--16l

PAGE NUMBER

AREA OF CONCERN
LAKE ONTARIO (Location Map)

196

30.
31.
32.
33.
34.
35.
36.
37.

197
198
199
200
201
202
203
204

Buffa1o River (New York)
Eighteen Mi1e Creek (New York)
Rochester Embayment (New York)
Oswego River (New York)
Bay of Quinte (Ontario)
Port Hope (Ontario)
Toronto Waterfront (Ontario)
Hami1ton Harbour (Ontario)

CONNECTING CHANNELS (Location Map)

205

38.
39.
40.
41.
42.

206
207
208
209
210

St. Marys River (Ontario/Michigan)
St. C1air River (Ontario/Michigan)
Detroit River (Ontario/Michigan)
Niagara River (Ontario/New York)
St. Lawrence River (Ontario/New York)
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AREAS OF CONCERN IN LAKE SUPERIOR
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PENINSULA HARBOUR

Map Reference No. l

(Ontario)

NATURE OF PROBLEM
Types of Problems

Sources of the Problems

Conventional Pollutants
Heavy Metals
Toxic Organics
Contaminated Sediments
Fish Consumption Advisories
Aesthetics

Industrial Point Sources
In Place Pollutants

Foam and suspended solids have created adverse aesthetic problems near the
Phenols in harbour waters, and heavy metals, including mercury and
outfall.
low levels of PCB from previous discharges occasionally found in sediments may
adversely affect recreational fishing.
PROGRESS TO DATE

Remedial Actions

Pulp and paper mill in compliance with control order requiring stepwise
Foam control and
loading reductions through l989 and control of toxicity.
diffuser outfall installed in 1984.
Discharges of organics (PCB) and mercury terminated.

Regular monitoring of waste sources and contaminants in fish to continue.
Environmental

Improvements

Tainting of fish has decreased and aesthetics improved.

STATUS OF REMEDIAL ACTION PLAN

(Ranking by Ontario - Category = 3)

Heavy metal, phenol, and PCB contaminated sediments are under
investigation, and the feasibility of further correction is to be determined.

l64-

JACKFISH BAY

(Ontario)

Map Reference No. 2

NATURE OF PROBLEM
Types of Problems

Sources of the Problems

Conventional Pollutants
Heavy Metals
Toxic Organics
Contaminated Sediments
Fish Consumption Advisories
Biota Impacted

Industrial Point Sources
In Place Pollutants

Coliforms, phenolics, resins, aromatics, etc. found in Moberly Bay with
coliforms carried into Jackfish Bay. Heavy metals and trace organics in
sediments may be toxic to bottom dwelling organisms.
Pollutants may adversely
affect recreational fishing.
PROGRESS TO DATE
Remedial

Actions

Pulp mill in compliance with control order which requires progressive load
reductions and compliance with toxicity requirements by l986.
Regular waste source and fish contaminant monitoring
Environmental

Improvements

Conventional pollutant loadings have been significantly reduced and
mercury discharges eliminated.
STATUS OF REMEDIAL ACTION PLAN

(Ranking by Ontario

Category = 3)

Sediments contaminated with heavy metals and trace organic substances are
under study.
The feasibility of further remedial action is being evaluated.

l65

NIPIGON BAY

Map Reference No. 3

(Ontario)

NATURE OF PROBLEM
Types of Problems

Sources of the Problems

Conventional Pollutants
Heavy Metals
Toxic Organics
Contaminated Sediments
Fish Consumption Advisories
Biota Impacted
Aesthetics

Industrial Point Sources
Ianlace Pollutants

Coliforms, phenolics, resins, etc. from pulp and paper mill discharges
extend south into the bay and may in part cause taste and odor problems in
Heavy metals in
drinking water and adversely affect recreational fishing.
sediments.

PROGRESS TO DATE
Remedial Actions

Pulp and paper mill discharges marginally exceeded requirements for
Regular waste source monitoring for compliance
suspended solids and toxicity.
will be continued.
Environmental Improvements

Since l976 conventional pollutants, fish tainting and toxicity problems
have been reduced due to Domtar Packaging Ltd. effluent treatment.
STATUS OF REMEDIAL ACTION PLAN

(Ranking by Ontario

Category = 3)

Plan under development to address coliforms, phenolics and possible
sources of toxic organic substances may require changes in control order and
Former discharges and natural
requirements for monitoring and surveillance.
sediments; conditions
taminated
metal-con
heavy
for
le
responsib
conditions
planned.
is
action
further
no
and
assessed
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THUNDER BAY

Map Reference No. 4

(Ontario)

W
Types of Problems

Sources of the Problems

Conventional Pollutants
Heavy Metals
Toxic Organics
Contaminated Sediments
Fish Consumption Advisories
Biota Impacted
Beach Closings

Industrial Point Sources
In Place Pollutants

Heavy metals, phenolics, resins, etc. in water and sediments are highest
in the Kaministiquia River delta and adjacent nearshore area. Coliforms and
heavy metals are found in waters throughout the bay with oxygen depletion in
Mercury in sediments from former waste discharges is believed
the delta area.
Recreational uses of water are
to contribute to levels in larger fish.

adversely affected.
dredged materials.

Contaminated sediments require confined disposal of

PROGRESS TO DATE

Remedial Actions

Industries are in general compliance with control orders which are to be
reviewed and modified as necessary in l985 (four pulp and paper mills).
Discharges 0f mercury from industrial sources terminated.
Municipal sewage treatment and phosphorus removal provided.
Further improvements in sewage collection system under study.
Regular point source compliance monitoring; fish contaminants monitoring
to continue.
Environmental Improvements

Coliform and dissolved oxygen problems have been reduced in extent and
High mercury levels continued to be found in
severity, but still persist.
large lake trout.
STATUS OF REMEDIAL ACTION PLAN

(Ranking by Ontario

Category = 3)

Study of the Kaministikwia River and the harbour area in l985 will lead to
development of further remedial measures to address outstanding problems.
Implementation plan will include monitoring and surveillance requirements.
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TORCTi LAKE

(MiChigan)

Map Reference No. 6

NATURE OF PROBLEM
Types of Problems

Sources of the Problems

Heavy Metals
Toxic Organics
Fish Consumption Advisories
Contaminated Sediments
Biota Impacted

In Place Pollutants
Unknown

Tumors in walleye and sauger. The specific causative agent for the tumors
has not been identified, however, flotation chemicals (i.e., creosote,
xanthetes) used in copper concentration operations are currently considered
the most probable causative agents.
Health advisory on walleye and sauger.
Copper in sediments.
PROGRESS TO DATE
Remedial Actions

The chemicals suspected to cause the tumors have not been used or
discharged since termination of mining in T968.
Environmental Improvements

Recently, tumors in walleye and sauger have only been found in older and
larger specimens. Attempts to find young specimens with tumors were
unsuccessful.

STATUS OF REMEDIAL ACTION PLAN

(Ranking by Michigan

Category = 2)

Studies are being performed under U.S. EPA and Michigan DNR grants to
determine the extent of the fish tumor problem and identify the causative
factors.
Upon completion of studies being performed to identify causative factors,
a Remedial Action Plan will be developed.
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LT
DEER LAKE-CARP CREEK-CARP RIVER

(Michigan)

Map RGference NO- 7

NATURE OF PROBLEM

Types of Problems

Source of the Problems

Heavy Metals
Contaminated Sediments
Fish Consumption Advisories
Biota Impacted

In~Place Pollutants

Mercury contamination of sediments.

mercury.

Health advisories on fish because of

PROGRESS TO DATE

Remedial Actions
There are no remaining point source discharges of mercury to the system.
Environmental Improvements

No environmental improvements documented to date.
decrease of mercury in fish is ongoing.

Monitoring to track the

STATUS OF REMEDIAL ACTION PLAN (Ranking by Michigan - Category = 4)

The water level of Deer Lake is being drawn down this winter to eliminate
as many fish as possible.
Eventually, Deer Lake will be restocked with fish
to restore the sport fishery.
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AREA OF CONCERN

JURISDICTION

CATEGORY

8

Manistique River
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MANISTIQUE RIVER

(Michigan)

Map Reference No. 8

NATURE OF PROBLEM
Types of Problems

Sources of the Problems

Toxic Organics
Contaminated Sediments

Municipal Point Sources
Industrial Point Sources

Fish Consumption Advisories

In Place Pollutants

Biota Impacted

Sediments contaminated with PCB.

Degradation of benthic habitat.

consumption advisory for carp and white suckers.

Fish .

PROGRESS TO DATE
Remedial Actions
Municipal wastewater treatment plant and paper mill in compliance with

permit limits.

No remedial measures have

been proposed for in place

pollutants (PCB). However, paper process residuals along the upper east bank
of the river in the vicinity of the paper mill will be sampled in 1985 and

evaluated as a possible source of PCB contamination to the river and fish.
Environmental Improvements
PCB have not been discharged since l973.

to historical discharges.
of PCB is ongoing.

Area contamination is attributed

Fish contaminant monitoring to track the decrease_

STATUS OF REMEDIAL ACTION PLAN (Ranking by Michigan
Studies proposed to identify sources of PCB.
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Category = 2)

MENOMINEE RIVER

(Wisconsin/Michigan)

Map Reference No. 9

NATU E OF PROBLEM
lypes of_?roblems

Source of the

Heavy Metals
Contaminated Sediments

In Place Pollutants

Sediments heavily contaminated (arsenic).

restricted.

rgblems

Dredging and navigation

PROGRESS TO DATE
Rg_edial Actions
Problem and sources known.

U.S. Army Corps of Engineers is developing a

plan for safe navigation channel dredging and disposal.
Environmental

Improvements

Original sources of contamination have

been stopped.

has halted groundwater contamination of harbor sediments.
§TATUS 0F REMEDIAL ACTION PLAN (Ranking by Wisconsin
by Michigan
Category = 3)
Remedial Action Plan under development.
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Groundwater cleanup

Category = 3.

Ranking

FOX RIVER/SOURTHERN GREEN BAY

(NTSCOHSW)

Map Reference No. 10

NATURE OF PROBLEM
Types of Problems

Sources of the Problems

Conventional Pollutants

Municipal Point Sources

Contaminated Sediments
Fish Consumption Advisories
Biota Impacted

In Place Pollutants

Industrial Point Sources

Toxic Organics

Dissolved oxygen problems continue in estuarine portion of the Fox River.

Fishery recovering but reproduction still impaired.
suspected of causing reproductive problems.

Toxic contaminants

Dissolved oxygen problem at southern tip of Green Bay.

Fish contamination

Deformities and reproductive
with PCB and furans. Carp fishery closed.
birds.
eating
problems have been identified in fish

Principal sources of pollutants are pulp and paper industry and municipal

wastewater treatment plant discharges.

PROGRESS TO DATE
Remedial Actions

Numerous monitoring activities have identified the problems, waste load
Revised NPDES
allocations have been made for all three river segments.
discharge permits in effect for discharges in upper two segments.
Environmental Improvements
Wastewater treatment improvements already completed or expected to be on

line by l987 will result in water quality standards being met for conventional

pollutants even under low flow, high temperature conditions.
STATUS OF REMEDIAL ACTION PLAN (Ranking by Wisconsin

Category = 3)

Research studies underway to determine relationship between environmental

contaminants and fish reproduction problems and the problems of hypolimnetic
oxygen depletion in the bay. In place pollutants problem is not being

addressed.

Proposal for remedial action has been developed including

assessment of costs and cost effectiveness and submitted for funding.
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SHEBOYGAN HARBOR

Map Reference No. ll

(WlSCOOSln)

W
Iypesmof Problems

Source of the Problems

loxic Organics
Contaminated Sediments
Fish Consumption Advisories
Biota Impacted

In Place Pollutants

Contamination of fishery and sediments with PCB.

restricted.

Dredging and navigation

PKQ_RESS TO DATE

Remedial Actions
Original source of PCB cleaned up.

All major point sources in compliance with NPDES discharge permit limits.
STATUS OF REMEDIAL ACTION PLAN (Ranking by Wisconsin

Category = 3)

Problems have been identified.
Studies by Corps of Engineers underway for
navigation channel dredging. U.S. EPA, Wisconsin DNR beginning Remedial

Investigation Feasibility Study under Superfund. U.S. EPA organizing
cooperative study with Corps, State of Wisconsin, and U.S. Fish and Wildlife

Service to address Sheboygan in~place pollutants problems as a model for other

Great Lakes in place pollutants problem areas.
be developed by 1986.
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Remedial Action Plans should

MILWAUKEE ESTUARY

(Wisconsin)

Map Reference No. l2

NATURE OF PROBLEM
Types of Problems

Sources of the Problems

Conventional Pollutants

Municipal Point Sources

Toxic Organics
Contaminated Sediments

Urban Nonpoint
Rural Nonpoint

Biota Impacted
Beach Closings

In Place Pollutants

Heavy Metals

Industrial Point Sources

Fish Consumption Advisories

Combined Sewer Overflows

Aesthetics

Nuisance conditions, anoxia, and degraded benthos exist in the Harbor/
Estuary area. The few fish which are found are contaminated.
Beach closings due to bacterial contamination.
Problems with many pollutants including:
toxic organics including PCB, DDT, PAH.

BOD, bacteria, heavy metals,

Sources include past discharges which have left in place deposits.
Significant combined sewer overflow discharges.
Upstream nonpoint sources

including runoff from both agricultural land and industrial sites and seepage

from waste disposal sites.
PROGRESS TO DATE

Remedial Actions

Municipal and industrial wastewater treatment have reduced loadings of

conventional pollutants, phosphorus and some toxic substances.
Environmental Improvements

Remedial programs now underway are expected to vastly reduce the quantity

of conventional pollutants impairing the area. The harbor estuary study is
addressing the need to remove in place pollutants, but it is not likely that
fish contamination will be fully resolved.
STATUS OF REMEDIAL ACTION PLAN (Ranking by Wisconsin - Category = 4)
Remedial actions and schedules under control of State of Wisconsin court
order.
Construction started on large deep tunnel system to control sewer
overflows. Major water quality study of the estuary/harbor area underway
including analysis of in-place pollutants and review of water quality
standards.
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WAUKEGAN HARBOR

(Illinois)

Map Reference No. 13

NATURE OF PROBLE

lypes of Problems

Source of the Problems

Toxic Organics
Contaminated Sediments
Fish Consumption Advisories
Biota Impacted

In Place Pollutants

1he sediments in some sections of Waukegan Harbor contain as much as
50,000 mg/kg of PCB. Fish consumption advisories (PCB).
Dredging and

navigation restricted.
PR GRESS

0 DATE

Remedial. Actions
Outboard Marine Corp., which was

been stopped.

concern.

the principal source of PCB discharge has

However, heavy contamination of sediments continue to be of

STATUS OF REMEDIAL ACTION PLAN (Ranking by Illinois - Category = 4)
A Remedial Action Plan has been developed for areas of greatest
contamination (Upper Harbor and North Ditch) for implementation under
Superfund.
Implementation was scheduled to begin in 1985.
Estimated cost
$21,250,000. Coordination underway with U.S. Army Corps of Engineers for
dredging lower harbor subsequent to Superfund cleanup.
Legal actions taken by
OMC have delayed completion of the design and will substantially delay
implementation of remedial actions to remove and control heavily contaminated
sediments.
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GRAND CALUMET RIVER AND
INDIANA HARBOR CANAL

(Indiana)

Map Reference No. 14

NATURE OF PROBLEM
Types of Problems

Sources of the Problems

Conventional Pollutants

Municipal Point Sources

Toxic Organics
Contaminated Sediments

Urban Nonpoint
Combined Sewer Dverflows

Heavy Metals

Industrial Point Sources

Fish Consumption Advisories

In Place Pollutants

Biota Impacted
Aesthetics

Degraded benthos which consists primarily of sludge worms. Dredging
restrictions due to sediment contamination inhibiting navigation. Fish
contaminated and few present. Lake Michigan impact not yet quantified.
Sediments are heavily polluted with all metals tested except mercury and

with oil and grease.

Sediments also polluted to heavily polluted with PCB.

Dissolved oxygen criteria exceeded but with decreasing frequency and
severity.

Sources of pollutants are large deposits of historic in place pollutants.

Heavy industry and municipal dischargers including combined sewer overflows.
Eleven waste disposal storage sites within 1/5 mile of the river may be

contributing.

PROGRESS TO DATE
Remedial Actions

Municipal and industrial discharges being controlled under terms of court
orders, waste load allocation.
Environmental Improvements

Some recovery is occuring as a result of major reductions in industrial
and municipal pollutant discharges. Adult fish are able to survive in the

harbor and the sludge worm population has been re established. There is some
evidence that relict biological colonies are recovering and expanding. Water
quality is approaching compliance with current Indiana standards.

§TATUS 0F REMEDIAL ACTION PLAN (Ranking by Indiana - Category = 4)
Remedial Action Plans for navigational dredging is being developed by U.S.
Army Corps of Engineers and scheduled to be completed by late 1986.
U.S. EPA
"Master Plan for Improving Water Quality in the Grand Calumet River/Indiana
Harbor Canal" was completed in March l985. Analysis and report of combined
sewer overflows impact on harbor and lake are underway.
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KALAMAZOO RIVER

(MiChigan)

Map Reference No. 15

TURE OF PROBLEM
ypes_g _Problems

Source of the Problems

Toxic Organics
Contaminated Sediments
Fish Consumption Advisories

Sediments contaminated with PCB.

In Place Pollutants

Health advisory on fish.

PROGRESS TO DATE
Remedial Actions
There are no remaining point source discharges of PCB.

Environmental Improvements
Levels of PCB in fish from the Kalamazoo River were generally much lower
in 198l than reported for 1971, l976, and 1978.
However, many fish still
exceed the FDA Action Level for PCB.

§TATUS 0F REMEDIAL ACTION PLAN (Ranking by Michigan

Category = 3)

Under U.S. EPA contract, Michigan DNR is evaluating the extent and degree
of PCB contamination and sediment cleanup feasibility. Upon completion of

this EPA~funded study, a Remedial Action Plan will be finalized.
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MUSKEGON LAKE

Map Reference No. 16

(MlChlgan)

NATURE OF PROBLEM
Types of Problems

Source of the Problems

None

None

PROGRESS TO DATE
Remedial Actions

Muskegon county municipal wastewater land application treatment system
fully operational Industrial discharges to lake diverted to Muskegon county
system by 1975.

Environmental Improvements
Reductions in total phosphorus and chlorophyll a occurred between 1912 and
1980 in Muskegon Lake as a result of wastewater diversion.
However, the Lake

remains eutrophic and still exhibits hypolimnetic oxygen depletion.

The major

components of a benthic macro-invertebrate community have always been present

in large areas of the lake. Considerable improvement in the community
occurred between 1961 and 1972, although localized areas remained degraded.
Increased benthic community density and diversity occurred by 1915 following

wastewater diversion.

Limited benthos sampling in 1980 indicated some

improvement in lake quality since 1975. Sediments along the southeast
shoreline are contaminated with metals and a number of organic compounds.

However, they do not impair uses.
wastewater diversion.

Fishing in Muskegon Lake has improved since

STATUS OF REMEDIAL ACTION PLAN (Ranking by Michigan - Category = 6)
Recent studies have

shown improved lake quality and no use impairment.

~ 180 -

WHITE LAKE

(MlChlgan)

Map Reference No. l7

MATURE _£_PROBLEM
Types of Problems

§ource of the Problems

loxic Organics

Waste Disposal Sites

A contaminated groundwater plume (chloroform, trichloroethylene, carbon
tetrachloride, and perchloroethylene) is entering White Lake from the Hooker
Chemical Company site.

PROGRESS TO DATE
Remedial Actions
A series of purge wells were installed to intercept the contaminated
groundwater plume before it reaches the lake.
Presently, the purge wells only

intercept 60% of the contaminated plume.

Full interception of contaminated

groundwater inputs will require additional purge wells.
Environmental

Improvements

Monitoring of the outflow channel from White Lake to Lake Michigan has no
longer found measurable concentrations of chloroform, trichloroethylene,
carbon tetrachloride, or perchloroethylene.
However, measurable

concentrations of these contaminants were still found in White Lake during
1983.
.
§TATUS 0F REMEDIAL ACTION PLAN (Ranking by Michigan

Category = 4)

A Remedial Action Plan was developed as part of an environmental

settlement between the State of Michigan and Hooker Chemical Co.
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PENETANG BAY TO
STU RGEON BAY

COLLINGWOOD HBR.

SAGINAW RIVER
SYSTEM AND
SAGINAW BAY

MAP REF. NO.

JURISDICTION

CATEGORY

18
19
20

Saginaw River/Saginaw Bay
Collingwood Harbour
Penetang Bay/Sturgeon Bay

AREA OF CONCERN
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3
4
2
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Spanish River Mouth
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3

FIGURE 22 .

AREAS OF CONCERN IN LAKE HURON
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SAGINAW RIVER/SAGINAW BAY

(Michigan)

Map Reference No. 18

NW
Types of Problems

Sources of the Problems

Toxic Organics
Contaminated Sediments
Eutrophication
Fish Consumption Advisories
Biota Impacted

Municipal Point Sources
Industrial Point Sources
Rural Nonpoint
In Place Pollutants

In the Saginaw River there is sediment contamination, and health
advisories on fish. Nonpoint source phosphorus inputs.
Saginaw Bay problems include sediment contamination (organics and heavy
metals).
Health advisory on salmon, trout, muskellunge, carp, and catfish.
PROGRESS TO DATE
Remedial Actions
Municipal wastewater treatment and phosphorus removal have reduced
conventional pollutants.
Environmental Improvements

Saginaw River

PCB in intake water of the Chevrolet Plant in Bay City

have decreased from approximately 7 ug/L in 1972 to less than 0.5 ug/L in

1980.

Total phosphorus loads from the Saginaw River to Saginaw Bay decreased

70% between l974 to l980.

Saginaw Bay
The Saginaw Bay ecosystem has responded favorably to
phosphorus load reductions over the last decade.
The following changes in
water quality indicators have been observed to date:
1) total phosphorus
concentrations and secchi depth measurements have improved slightly, with an
apparent lag in response to the reduction in loadings; 2) trend analyses on
spring and fall chlorophyll 1 concentrations in Saginaw Bay show a significant
decline for the period 1974 to 1980.
Changes in the phytoplankton in Saginaw Bay have been dramatic.
Nuisance producing blue green algae have virtually disappeared from most areas
of the Bay.
Indicators of eutrophication in the zooplankton community have also
responded significantly to phosphorus reduction. The extremely abundant
crustacean, Bosmina longirostri , has decreased almost 4 fold since 1974.
Other indicators, such as total rotifer density and predatory rotifer density,
have also decreased.
STATUS OF REMEDIAL ACTION PLAN (Ranking by Michigan

Category = 3)

An EPA funded study of the fate and transport of toxic substances from the
river to the Bay was recently completed.
Michigan DNR will be evaluating all
studies and programs in the development of a comprehensive remedial action
plan for the river. Development of this remedial action plan will begin in

I985.
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COLLINGNOOD

Map Reference No. 19

(Ontario)

NATURE OF PROBLEM
Types of Problems

Sources of the Problems

Heavy Metals

Municipal Point Sources
In-Place Pollutants

Toxic Organics
Contaminated Sediments

Eutrophication
Fish Consumption Advisories

Nutrient enrichment with sediments contaminated by heavy metals and PCB.
Mercury contamination of large perch, not attributable to local sources,

requires fish consumption advisories.

Restricted disposal of dredged Spoils required.
PROGRESS TO DATE
Remedial Actions

Municipal sewage treatment with phosphorus removal facilities provided.
Although levels of contaminants in sediments have been reduced, they

remain elevated, and investigation is underway to identify trends and possible

«

sources of these contaminants.

Regular waste effluent and fish contaminant monitoring.
Environmental Improvements
Reduced enrichment of harbour water is expected

with improved

sewage

treatment although, because there is limited exchange of harbour and bay

waters, improvements are less noticeable.

Although levels have decreased, heavy metals and PCB in surficial

sediments continue.

STATUS OF REMEDIAL ACTION PLAN (Ranking by Ontario - Category = 4)
Investigations underway to identify trends in sediment contamination, if
any, and possible related sources.
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PENETANG BAY TO STURGEON BAY

(Ontario)

Map Reference No. 20

TURE 0F PROBLEM
Types of Problems

Source of the Problems

Eutrophication

Unknown

The natural phenomenon of limited exchange of Severn Sound with Georgian

Bay believed to be largely responsible for delayed response to control

programs.

ROGRESS TO DATE
Remedial Actions
Municipal sewage treatment and phosphorus removal provided at

Penetanguishene, Midland, Port McNichol, and Victoria Harbour.

Because response to nutrient controls in local embayments appears limited,
a further management strategy including possible nonpoint remedial measures is
under consideration

Regular waste source monitoring and periodic environmental monitoring
include nutrients and fish contaminants.
Environmental Improvements
Limited reductions in nuisance phytoplankton (algae) growths since control
program implemented.

STATUS OF REMEDIAL ACTION PLAN (Ranking by Ontario

Category = 2)

lhe phenomenon of limited exchange of the waters of Severn Sound with
Georgian Bay and implications for the phosphorus control program are under

investigation.
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SPANIS+||21VER

(Ontario)

Map Reference No. 2l

NATURE OF PROBLEM
Types of Problems

Sources of the Problems

Contaminated Sediments

Industrial Point Sources

Tainting of Fish Flesh

In Place Pollutants

Harbour sediments contain PCB, heavy metals, phenolic compounds, and wood
chips; confined disposal of dredged spoil is required.

PROGRESS TO DATE
Remedial Actions
Pulp and paper mill in compliance with control order.

Residual contamination of sediments by heavy metals, PCB, and phenolics
further remedial action not warranted.
Regular waste source monitoring and periodic testing for fish contaminants.
Environmental

Improvements

Although much improved over past decade with phenols now in compliance,
tainting of fish flesh continues (1983 report).
STATUS OF REMEDIAL ACTION PLAN (Ranking by Ontario

Category = 3)

Effectiveness of industrial treatment measures under evaluation, to
include status of fish tainting problems.
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CUYAHOGA RIVER
BLACK R. l
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FIGURE 23.

AREAS OF CONCERN IN LAKE ERIE
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CLINTON RIVER

Map Reference No. 22

(MlChlgan)

NATURE OF PROBLEM
Types of Problems

Sources of the Problems

Conventional Pollutants
Heavy Metals

Municipal Point Sources
Industrial Point Sources

Biota Impacted

Rural Nonpoint
Combined Sewer Overflows
In-Place Pollutants

Contaminated Sediments

Urban Nonpoint

High fecal coliform bacteria and total dissolved solids concentrations,

principally from combined sewer overflows and urban runoff.
contaminated with oil, grease, and heavy metals.

Sediments

PROGRESS TO DATE
Remedial Actions

All major municipal wastewater treatment plants are in compliance with

their NPDES permits. However, until combined sewer overflows and urban
are addressed, the problems of high fecal coliform bacteria and total
dissolved solids concentrations will not be completely resolved.

runoff

Environmental Improvements
Natural reproduction of chinook salmon and walleye is occuring in the

river as a result of improved water quality.
Improved municipal wastewater
treatment has primarily been responsible for improved Clinton River water
quality.
'

STATUS OF REMEDIAL ACTION PLAN (Ranking by Michigan

Category = 3)

Michigan is participating in the development of a Remedial Action Plan for
the Clinton River via the Upper Great Lakes Connecting Channels Study.
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ROUGE RIVER

Map Reference No. 23

(MlChlgan)

NM,LP_BQ§_LLM
Types of Problems

Sources of the Problems

Conventional Pollutants

Municipal Point Sources

Toxic Organics
Contaminated Sediments

Urban Nonpoint
Rural Nonpoint

Biota Impacted
Aesthetics

In-Place Pollutants

Heavy Metals

Industrial Point Sources

Fish Consumption Advisories

Combined Sewer Overflows

Biota in the lower Rouge River is severely impacted due primarily to

contaminated sediments from past discharges and historic in place pollutants

which are replenished by an estimated flow of 6 billion gallons per year from
180 combined sewer overflows.

High fecal coliform bacteria and total dissolved solids concentrations
resulting from combined sewer overflows and urban runoff.
PROGRESS TO DATE
Remedial Actions
All major industrial facilities discharging to the Rouge River are in

compliance with their NPDES permits.

program is being implemented.

Michigan's industrial pretreatment

Combined sewer overflows are the major problems.

Environmental Improvements
Pickle liquor and oil and grease, which typified the Rouge River in the
19605, are no longer problems. Winter duck kills, due to oil pollution, no

longer occur.
It should also be noted that five steelhead were collected or
caught in the Rouge River during 1982 and 1983, suggesting some improvement in

water quality.

STATUS OF REMEDIAL ACTION PLAN (Ranking by Michigan - Category = 3)
Michigan is participating in the development of a Remedial Action Plan for
the Rouge River Basin via the Upper Great Lakes Connecting Channels Study.
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RAISIN [RIVER

(Michigan)

Map Reference No. 24

NATURE OF PROBLEM
Types of Problems

Sources of the Problems

Conventional Pollutants

Municipal Point Sources

Contaminated Sediments
Fish Consumption Advisories
Biota Impacted

Urban Nonpoint
Rural Nonpoint
Combined Sewer Overflows

Heavy Metals

Industrial Point Sources

Aesthetics

In Place Pollutants

Sediments contaminated with volatile solids, chemical oxygen demand, oil
and grease, and metals.
Fish contaminated with PCB and other persistent
organic compounds.

PROGRESS TO DATE
Remedial Action;
Provision of secondary treatment for municipal wastewater discharges and
Best Practicable Treatment for industrial discharges have reduced loadings of

conventional pollutants and heavy metals.
Environmental Improvements

Michigan DNR biologists have reported some improvements in benthic
macroinvertebrate community structure and composition in the lower Raisin

River over the past l0 years.
These improvements are attributed to better
municipal and industrial wastewater treatment.
-

STATUS OF REMEDIAL ACTION PLAN (Ranking by Michigan

Category = 2)

U.S. EPA and Michigan DNR are performing a study to determine the extent
of the problem and identify the causative factors.

Upon completion of this study, a Remedial Action Plans will be developed.
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MAUMEE RIVER

Map Reference No. 25

(Ohio)

NATURE OF PROBLEM
Types of Problems

§ources of the Problems

Conventional Pollutants
Heavy Metals
Toxic Organics
Contaminated Sediments
Eutrophication
Biota Impacted
Aesthetics

Municipal Point Sources
Industrial Point Sources
Urban Nonpoint
Rural Nonpoint
Combined Sewer Overflows
In Place Pollutants

Previous macroinvertebrate studies indicate degradation of the lower
portion of the Maumee River mainstream from oxygen demanding substances.
Eutrophic conditions in Lake Erie are heavily impacted by the phosphorus
load carried by the Maumee River from agricultural runoff.
The Maumee watershed contributes approximately 40% of the sediment load in
the Lake Erie Basin. A substantial portion of the agricultural nonpoint
source pollution (sediment, sediment borne phosphorus, and agricultural
pesticides) of the lake is delivered from the Maumee.
Sediments have been
contaminated with oxygen consuming materials and heavy
metalsfrom municipal
and industrial point sources and combined sewer outfalls.
Extensive dredging is necessary to maintain navigation.
Violations of effluent limits have been recorded for some sewage treatment
plants in the basin. Combined sewer overflows have traditionally caused
problems in Perrysburg, Toledo, and Oregon. Many of these plants discharge
into or directly above the Maumee "estuary".
Hater violations for dissolved
oxygen, and fecal coliform occur as a consequence of these discharges.
PROGRESS I0 DATE
Remedial Actions
Nonpoint sources have been identified and preliminary loadings
calculated. A preliminary phosphorus reduction strategy was prepared in
January 1985. The strategy will undergo some revisions but should be final by
May. 1985. Control strategies emphasize an accelerated schedule of
conservation tillage. Ship channel dredging is carried on by the Corps of
engineers. A new analysis of channel sediments was completed by the Corps in
December, 1984. A preliminary environmental assessment of the lower Maumee
River is due early in 1985.
Perrysburg and Toledo combined sewer outfall problems have been the focus
of a contract study to assess impacts on the Maumee River.
.
Oregon s sewer system was rebuilt and no longer has overflows and
by-passes.
Industrial discharges have been reported to be in compliance.
Environmental Improvements
Numerous no till and associated soil conservation programs are in place.
Projects to control soil erosion have demonstrated that reductions in soil and
phosphorus loss can be achieved for a variety of soil conditions by various
tillage practices.
Increasingly lower stretches at the navigation channel
have sediments which are suitable for open lake disposal.
STATUS OF REHEDIAL ACTION PLAN (Ranking by Ohio - Category = 3)
A use impairment study which includes a comprehensive biological and water
quality survey is scheduled for the summer of 1986. A draft report is due in
the fall of 1987.
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BLACK RIVER

Map Reference No. 26

(Ohio)

NATURE OF PROBLEM

Types of Problems

Sources of the Problems

Conventional Pollutants
Heavy Metals
Toxic Organics
Contaminated Sediments
Fish Consunption Advisories
Biota Impacted
Aesthetics

Municipal Point Sources
Industrial Point Sources
Urban Nonpoint
Rural Nonpoint
Conbined Sewer Overflows
In-Place Pollutants
Waste Disposal Sites

Sediments are contaminated with oxygen-consuming materials, nutrients, and
metals. Causative factors which contribute to degradation include sediment
contamination from steel industries and past industrial dischargers.
Sediments in the area of U.S. Steel have been found to be heavily polluted
with heavy metals and PAH.
Water quality is degraded by the Elyria and Lorain sewage treatment plants
and by various sources to French Creek. Heavy metals, ammonia and fecal
coliform are problem parameters. The river is severely impacted by the
discharge from Elyria.
Various forms of cancer have been found in fish in the lower Black River.
A l980 study identified incidences of lip cancers in fish from the lower river
corresponding to a high body burden of PAH, phenanthrene, and benzopyrene.

PROGRESS TO DATE
Remedial Actions

Two hazardous waste disposal

sites cleaned up.

An industrial pretreatment program is planned, but completion of
additional facilities has been delayed from l985 to l988 for lack of funds.
An
U.S. Steel has shut down coke oven operations at the Lorain, Ohio plant.
intensive biological and water quality survey conducted by Ohio EPA in 1982
indicated severely degraded conditions from the Elyria municipal wastewater
treatment plant discharge to the river mouth. Small scale surveys are
proposed after the Elyria treatment plant is upgraded.
Environmental Improvements

A fish consumption advisory was issued by State Health Department in
Additional
Also, wading, swimming, and water skiing are not advised.
1983.
studies are underway to establish extent and magnitude of human health risks.

STATUS OF REMEDIAL ACTION PLAN (Ranking by Ohio - Category = 3)
U.S. Steel has submitted a report to U.S. EPA on the nature of sediment
pollution upstream of the federal navigation limits. Dredging and disposal is
anticipated based on the results of the report. A Remedial Action Plan is
proposed in draft for November, 1986.
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CUYAHOGA RIVER

Map Reference No. 27

(Ohio)

NW
Types of Problems

Sources of the Problems

Conventional

Municipal Point Sources

Pollutants

Heavy Metals
Toxic Organics
Contaminated Sediments
Biota Impacted
Aesthetics

Industrial Point Sources
Urban Nonpoint
Combined Sewer Overflows
In Place Pollutants

The middle and lower sections of the Cuyahoga River are severely impacted

by industrial and municipal discharges as well as by nonpoint urban runoff and
combined sewer overflows. Sediment, biota, and water quality have all been

impacted by pollution.
In addition, the physical characteristics of the lower
Cuyahoga have been severely altered due to extensive annual maintenance

dredging and shoreline development.

Major industrial dischargers from RM 10 to Lake Erie include L.T.D. Steel
and the DuPont and Harshaw Chemical Companies.
PROGRESS TO DATE
Remedial Actions
Due to recent improvements in two major wastewater treatment facilities

which discharge to the Cuyahoga (Akron and Southerly), violations of the
dissolved oxygen
standardhave been reduced. Akron has had difficulty with
combined sewer overflow and sewer system bypasses but has completed its
compliance schedule for phosphorus removal. The Southerly municipal

wastewater treatment plant at Cleveland is being upgraded from100 MED to 400
M60 and will include phosphorus removal and nitrification.
Environmental Improvements

Considerable improvement has taken place in the overall contribution of
industrial and domestic pollutants to the lower portion of the river.
The river downstream is already responding to improved treatment as is
evidenced by high dissolved oxygen levels and lower ammonia values.
STATUS OF REMEDIAL ACTION PLAN (Ranking by Ohio

Category = 3)

An environmental assessment for the Lower Cuyahoga River and Cleveland
Harbor is scheduled for completion by October l985. This report will provide
the basis for a Remedial Action Plan for the area.
A comprehensive biological survey was conducted in the Cuyahoga River

during the summer of l984.

Based upon data collected, a decision will be made

as to whether further physical and water quality data are required for
modelling. The draft biological report is scheduled for completion by July

l985.
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ASHTABULA RIVER AND HARBOR

Map Reference No. 28

(Ohio)

BATURE 0F PROBLEM

Iypes of Problems

Sources of the Problems

Conventional Pollutants
Heavy Metals

Industrial Point Sources
Urban Nonpoint

In Place Pollutants

loxic Organics

Contaminated Sediments
Fish Consumption Advisories
Biota Impacted

Fish from the river/harbor have

been found to contain many organic

hydrocarbons as well as PCB and heavy metals.

A fish consumption advisory has

been issued for the lower two miles of the Ashtabula.

-

Sediments contaminated with conventional and oxygen demanding materials,

heavy metals, and industrial chlorinated organic substances. Sediments in
Fields Brook have been classified as hazardous and qualify for cleanup under
Superfund.

An large number of industries discharge to Fields Brook, Strong Brook, and

the main stem of the river. Since the Ashtabula has periods of zero flow,
wastewater generated in the sub basin comprises the total flow of the river.
Restoration of a full compliment of aquatic uses from the stream will be

difficult.

PROGRESS TO DATE
Remedial Actions
Confined disposal of sediments is required. A remedial action plan for
the disposal of Fields Brook sediments is being prepared under Superfund. The
Superfund activity is being coordinated with U.S. Corps of Engineers dredging
of Ashtabula River.

Fish advisories are temporary until more lasting cleanup of water and
sediments can be effected.

Environmental Improvements
Chlorine levels have decreased in Fields Brook and as a consequence some

portions of the native fishery have returned.

§TATUS 0F REMEDIAL ACTION PLAN (Ranking by Ohio - Category = 3)
A draft Environmental Impact Statement for dredging and disposal of

sediments was published in May, 1984.

Ohio EPA expects a Draft Remedial

Action Plan will be available in September 1985.
the draft Plan will be available by June 1986.
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Following Public Hearings

WHEATLEY HARBOUR

(Ontario)

Map Reference No. 29

NATURE OF PROBLEM

Iypes_g

Problem;

Conventional Pollutants
Heavy Metals
Toxic Organics
Contaminated Sediments
Eutrophication

Sources of the Problems
Municipal Point Sources
Industrial Point Sources
In~Place Pollutants

Unknown

Fish Consumption Advisories

Oxygen depletion and high coliform levels are found in the surface waters

of the harbour and periodically as far as the harbour mouth with coliforms

extending into Lake Erie during spring runoff and peak canning season.

Limited sediment contamination with organic substances - PCB, DDT.

contaminated with mercury not attributable to local sources.

Fish

Confined disposal of dredged sediments required
PROGRESS TO DATE

Remedial Actions
Wheatley sewerage system and treatment plant to be completed in March 1985.
Industrial waste control remedial measures provided for Omstead; further
measures being considered to improve effectiveness of program.

Possible sources of organic contaminants in sediments under further
investigation.
Regular waste source and fish contaminant monitoring; periodic ambient
monitoring.

Environmental Improvements
Substantial improvements have been observed in dissolved oxygen levels in
harbour waters.
STATUS OF REMEDIAL ACTION PLAN (Ranking by Ontario

Category = 4)

Further remedial action under consideration may lead to revised Remedial
Action Plan.
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AREAS OF CONCERN IN LAKE ONTARIO
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BUFFALO RIVER

Map Reference No. 30

(New York)

W

Sources of the Problems

1y29§~9fofroblems

Municipal point Sources

Conventional Pollutants

Industrial Point Sources
Urban Nonpoint

Heavy Metals
Toxic Organics

Combined Sewer Overflows
In Place Pollutants
Waste Disposal Sites

Contaminated Sediments
Fish Consumption Advisories
Biota Impacted

metals.
Water quality degraded due to conventional pollutants and heavy
ional
convent
and
metals,
and
s
organic
Sediments contaminated with toxic
pollutants.

PROGRESS TO DATE

Remedial Actions
cant
There are no municipal or industrial discharges that are in signifi

non compliance with SPDES permits.

Major municipal dischargers have

industrial pretreatment programs in place.

out for
A sediment survey, under a grant to Erie County, will be carried
toxic
the Buffalo River; 200 cores will be collected to determine

characteristics of bed sediments and the extent of contamination.

A study is

The
tions.
also under way to investigate sediment and water column interac
to
as a basis
results will be compared with upstream conditions and used

.
determine the quantities of sediment which may need to be removed
n.
Contamination from landfill sites to river still unknow
Environmental Improvements
Due to economic downturn,

industrial

loadings have been reduced from a number of

dischargers.

ry = 3)
STATUS OF REMEDIAL ACTION PLAN (Ranking by New York ~ Catego
Remedial
The U.S. EPA and State of New York Task Force is developing
study.
Action Plans based on the Niagara River Toxics Committee
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EIGHTEEN MILE CREEK

Map Reference No. 3l

(deYork)

NATURE OF PROBLEM

Types of Problems

Sources of the Problems

Conventional Pollutants
Heavy Metals
Contaminated Sediments

Industrial Point Sources
Urban Nonpoint
Combined Sewer Overflows
In Place Pollutants

Sediments contaminated with heavy metals and conventional pollutants.
PROGRESS TO DATE

Remedial Actions

The City of Lockport has an approved pretreatment program and has

instituted a combined sewer overflow control program.

With the exception of one major source of heavy metals, industrial
dischargers in compliance with SPDES permit requirements.

STATUS OF REMEDIAL ACTION PLAN (Ranking by New York - Category = 4)

A Remedial Action Plan is under development.
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T
ROCHESTER EMBAYMENT

Map Reference No. 32

(New York)

W
Iyges of Problems

Sources of the Problems

Conventional Pollutants

Municipal Point Sources

Industrial Point Sources
Urban Nonpoint

Heavy Metals
Toxic Organics

Combined Sewer Overflows
In-Place Pollutants

Contaminated Sediments
Fish Consumption Advisories

In-place pollutants (conventional pollutants and heavy metals).
quality degradation (conductivity, total dissolved solids).

Water

PROGRESS TO DATE

Remedial Actions
Municipal discharges in compliance with

permit limits, and significant

The Monroe
combined sewer overflow abatement improvements have been made.
County Department of Pure Waters has an approved pretreatment program.
Eastman Kodak will be brought into compliance during 1985.

STATUS OF REMEDIAL ACTION PLAN (Ranking by New York

Category = 4)

Most sources identified.
Studies funded under Section 205(j) of the Clean
Water Act were initiated in June l984 to assess the toxicity of lower Genesee

River sediments, identify possible sources of toxic pollutants, and provide an
environmental data base for conditions prior to combined sewer overflow
diversion.
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OSWEGO RIVER

(New York)

Map Reference No. 33

NMURE 0F PROBLEM
Types of_££9blems

Sources of the Problems

Conventional
Pollutants
Heavy Metals
Contaminated Sediments
Fish Consumption Advisories

Municipal Point Source
Industrial Point Sources
Urban Nonpoint
Combined Sewer Overflows
In-Place Pollutants
Waste Disposal Sites

Sediments are contaminated with conventional pollutants and heavy metals.
Fish contamination with PCB and mirex above Agreement objectives.

PROGRESS TO DATE
Remedial Actions
Major municipal wastewater treatment plants providing

and phosphorus removal.

secondarytreatment

Oswego and Fulton have approved pretreatment programs.

Industrial dischargers in compliance with current NPDES permits.
Pollution Abatement Services Inc., a hazardous waste incineration

facility, which was contributing toxic substances to surface and groundwater
has been cleaned up.

Environmental Improvements
Fish contaminant levels have decreased below the New York State and U.S.
FDA action levels for consumption advisories.

STATUS OF REMEDIAL ACTION PLAN (Ranking by New York

Category = 3)

Remedial Action Plan is being developed by New York DEC.
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BAY OF QUINTE

(Ontario)

Map Reference No. 34

_ E£_L£JELm.

S

Conventional Pollutants

Municipal Point Sources

Eutrophication

gigill l

Industrial Point Sources

Urban Nonpoint

Despite reductions in phosphorus loadings, dissolved oxygen levels remain

low in the Adolphus Reach and eutrophication still persists.

Zones of intermittently elevated bacterial levels occur as a result of
stormwater discharges in the vicinity of Trenton, Belleville, and Picton.

Municipal sewage treatment plant expansion completed.
Restrictive phosphorus controls in effect.

Investigations underway to define local bacterial problems and possible
remedial measures.
Activated carbon treatment system to remove Pentachlorophenols from wood
preserving plant effluent.
Regular waste source and ambient monitoring.

Environmental Improvements
The Bay has responded well to phosphorus controls which have been
initiated since 1970.
Enrichment characteristics of entire Bay being evaluated for possible
additional control measures.

§TATUS Q£_REMEDIAL ACTION PLAN (Ranking by Ontario - Category = 4)
Investigation underway to consider further possible measures to address
enrichment of Bay of Quinte.
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PORT HOPE

Map Reference No. 35

(Ontario)

EATURE 0F PROBLEM
I

Sources of the Problems

es of Problems

Contaminated Sediments

In Place Pollutants
Waste Disposal Sites

The sediment in the turning basin of Port Hope Harbour is contaminated

While the water column provides
with heavy metals, radium, uranium, and PCB.
protection against exposure from the in situ contaminants, dredging and
disposal of this sediment has been identified as an environmental concern.
Confined to the turning basin, the contamination results primarily from
discharges made prior to l945 as well as occasional contingency spills from
Eldorado Nuclear.
PROGRESS TO DATE

Remedial Actions
Confined disposal of dredged material required.
Uranium trioxides production withdrawn from Port Hope and relocated.
Corrective measures to address radioactive heavy metals and PCB
contaminated sediments under review.
STATUS OF REMEDIAL ACTION PLAN (Ranking by Ontario

Category = 3)

Plan to be developed to correct contaminated sediments; will include
monitoring and surveillance requirements.
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TORONTO WATERFRONT

(on Caflo)

Map Reference No. 36

mpg; 2: 329111115

.Sou_rc_e§ pf. HELE Iobl gig;

Conventional Pollutants
Heavy Metals
loxic Organics
Contaminated Sediments
Fish Consumption Advisories
Biota Impacted
Beach Closings

Municipal Point Sources
Industrial Point Sources
Urban Nonpoint
Combined Sewer Overflows
In Place Pollutants

Bacterial contamination, particularly in response to runoff events, occurs

at a number of locations along the waterfront.

Hater supplies are not

affected, but some public beach areas are impacted on occasion, restricting
their use for swimming.
lhe levels of organic chemicals exceed guidelines and objectives in the
sediment of part of Toronto Harbour and Humber Bay and, occasionally, in the
overlying waters following high precipitation events.

PROGREisleIMi
emedigl. Agra;
Municipal sewage treatment and diversion of Don River plants to
York Durham system complete.
Toronto Main and Humber plant modifications
under review.
Ongoing corrective action where cross connection of sewers identified.

Acceleration of sewer separation, including system improvements and
repair. Diversion jetty at mouth of Humber River constructed.
Sediment contamination (PCB, heavy metals, organics) in navigable portions
of the Inner Harbour and the Keating Channel have necessitated the development
of a long term confined disposal site at the Fastern Headland currently under
construction.
Regular source and ambient monitoring, including bathing beaches and
contaminants in fish.

f.r1._i_c0.nm_en.t_al imam/2mgILLS.
Effects of significant phosphorus and turbidity reductions since the early

19/05 evident and reflect sewage treatment improvements.

STATUS

F RE EDIAL ACTION_£LA § (Ranking by Ontario . Category = 3)

Comprehensive management plans being implemented to reduce loadings from

drainage systems and watershed systems (Humber River Pollution Control Plan
expected in 1985 and Don River Pollution Control Plan in 1987).
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HAMILTON HARBOUR

ihp Reference No. 37

(Ontario)

NATURE OF PROBLEM

Sources of the Problems

Types of Problems

Municipal Point Sources

Conventional Pollutants

Industrial Point Sources
Urban Nonpoint
Combined Sewer Overflows
In-Place Pollutants

Heavy Metals
Toxic Organics in Fish
Contaminated Sediments
Eutrophication
Fish Consumption Advisories
Aesthetics
Municipal

and industrial discharges, urban drainage, sediments, and algal

decay increase oxygen demand. This oxygen demand depresses hypolimnetic
dissolved oxygen levels, especially in the summer. This, in turn, limits the
suitability of the deeper part of the harbour as a fish habitat.
Aesthetic quality is diminished by poor water clarity and colour, as a
result of high levels of suspended solids, chlorophyll, and dissolved
organics, thereby detering broader recreational use of the harbour.
Significant levels of nutrients, several heavy metals, and PCB in the

surface sediments from several portions of Hamilton Harbour. The problem is
severe in Hindermere Basin. Dredged material is disposed in confined areas.
Objectives are exceeded for total dissolved solids, zinc, ammonia, and
Iron, cyanide, and phenolics also exceed the objectives on
phosphorus.
occasion, especially adjacent to the steel mills on the south shore.

Levels of trace organics (PCB, PAH), phenols in fish under investigation.
PROGRESS TO DATE
Remedial Actions

Sewage treatment in place operational
municipal changes may be required.

improvements undertaken; further

Industrial discharges of phenol in partial compliance and further control

measures under consideration.

Dredging and alternatives to confined disposal of contaminated sediment
disposal under investigation with specific project to be undertaken in
Nindermere basin.
Further remedial measures to address phenol, nutrients, and dissolved

oxygen.

Feasibility of remedial action under investigation.

Regular effluent and ambient monitoring.
Environmental Improvements

Major reductions of municipal and industrial pollutant loads including
conventional pollutants, ammonia, cyanide, phenols, and solvent extractables
have improved the bacterial, aesthetic and other properties of the harbour
waters.

STATUS OF REMEDIAL ACTION PLAN (Ranking by Ontario - Category = 3)

Comprehensive management strategy considering possible management options
being prepared in cooperation with local agencies.
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FIGURE 25.

AREAS OF CONCERN IN THE CONNECTING CHANNELS

MAP REF. NO.
.
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St. Lawrence River
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ST. LAWRENCE R.

ST. MARYS RIVER

(Ontario/Michigan)

Map Reference No. 38

NATURE OF PROBLEM
Types of Problems

Sources of the Problems

Conventional Pollutants

Municipal Point Sources

Heavy Metals
Toxic Organics
Contaminated Sediments
Fish Consunption Advisories
Biota Impacted

Industrial Point Sources
Urban Nonpoint
Combined Sewer Overflows
In-Place Pollutants

No problems exist along the Michigan shoreline.

Bacterial levels downstream from combined sewer overflows in Sault Ste.
Marie, Ontario limit recreational use in some areas; mercury from residual
upstream sources (possihly natural) is found in larger fish requiring
advisories on consumption; sediments along shoreline carry high levels of
ether solubles, heavy metals,

disposal.

and other contaminants and require confined

Trace organics (PCB in sediments; PAH in sediments and biota) under

investigation with objective of defining extent of problem and possible
remedial measures.
PROGRESS TO DATE
Remedial Actions

Completion of new westerly secondary sewage treatment plant for Sault Ste.

Marie, Ontario, to include phosphorus removal by 1986; sludge handling, and
phosphorus removal for existing treatment plant being assessed.
Steel industry stepwise compliance with control order required through

1990 to achieve targets for ammonia, cyanide, ether solubles, phenol,
sulphides, and suspended solids.

Regular point source monitoring for compliance with control orders and

fish contaminant monitoring will be continued.

Environmental Improvements
Phenol levels, once excessive, approximate the objectives.
Reductions in levels of ether solubles, cyanide, and heavy metals in
sediments with limited recovery of benthic fauna reflect steel mill controls
to date.

STATUS OF REMEDIAL ACTION PLAN (Ranking by Ontario - Category = 4.
Michigan - Category = 3)
Supplement to Ontario's remedial

Ranking by

action plan may be required to address

trace organics in sediments and biota which are under study.

Further overall plan to address any outstanding problems and associated

remedial measures to await report of international study of Upper Great Lakes

Connecting Channels.
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ST. CLAIR RIVER

Map Reference No. 39

(Ontario/ ichigan)

aw
Types of Problems

Sources of the Problems

Conventional Pollutants
Heavy Metals

Municipal Point Sources
Industrial Point Sources

Combined Sewer Overflows

Toxic Organics

In Place Pollutants

Contaminated Sediments
Biota Impacted
Beach Closings
Fish Comsmnption Advisories

Bacterial contamination from combined sewer overflows at Sarnia limits
local recreational use.

Residual sediment contamination and, to a lesser degree, industrial
discharges are slowing the recovery of the benthic fauna, adjacent to and
downstream of the petroleum and petrochemical complex in Sarnia and Moore
Township.
Trace organic contamination of water, sediment and fish identified but
significance not known - studies proceeding.

Sediment at several locations along the Ontario shoreline of the St. Clair
River remains contaminated with trace organics, PCB and heavy metals and
requires confined disposal if dredged.
PROGRE 53 TO DATE
Remedial Actions
Sewage treatment and phosphorus control provided.
Possible cost effective remedial measures for combined sewer overflows
under consideration.

Biological and activated carbon treatment has reduced trace organics in
industrial waste discharges.
General industry compliance with current effluent requirements with
exceptions for phenolics and lead.
Mercury losses terminated.

Regular waste source monitoring and periodic monitoring of fish
contaminants continue.
Environmental Impacts

Phenol reduction program has achieved general compliance with objective
for phenol.

Remedial measures have led to improved species diversity and tvpes of
bottom dwelling organisms. Restoration of commercial walleye fishery in Lake
St. Clair has followed control of industrial mercury losses.
Monitoring of water supplies downstream from industrial
compliance with public health requirements.

discharges confirm

STATUS OF REMEDIAL ACTION PLANS (Ranking by Ontario - Category = 4.

by Michigan - Category = 3)

Ranking

aw w. ,

Studies proceeding to evaluate significance of other trace organics and
possible remedies.
Further overall plan to address any outstanding problems and associated
remedial measures to await report of international study of Upper Great Lakes
Connecting Channels.
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Map Reference No. 40

(Ontario/Michigan)

DETROIT RIVER

NATURE OF PROBLEM
T

Sources of the Problems

es of Problems

Lonventional

Hun1c1pa|

Foliutants

P01nt Sources

Industrial Point Sources
Urban Nonpoint
Rural NonpOint

Heavy Metals
Toxic Organics
Contaminated Sediments

Combined Sewer Overflows

Eutrophication

In Place Pollutants
Unknown

Fish Consumption Advisories
Biota Impacted
Beach Closings
Aesthetics

occur along the United States shore in
PCB and mercurv levels in sediment of the Detroit River
Steel, and the Rouge River mouth.
Lakes
Great
plant,
t
treatmen
sewage
Detroit
the
the vicinity of
River are higher than those
Rouge
of
mouth
at
zinc
and
copper
,
chromium
Recent levels of cadmium,
benthic population along
The
.
overflows
sewer
combined
to
ble
attributa
reported in 1973 and are
and contains high
d,
disrupte
highly
ains
Riverrem
Rouge
the
of
the shoreline near the mouth
.
sediments
polluted
heavily
g
indicatin
densities of sludgeworms
from storm and combined sewer
Bacterial levels are elevated on both sides of the river
activities have been restricted.
overflows, and treated municipal discharges. Recreational
the U.S. side, an improvement over the
Phenolics and iron objectives are exceeded occasionally on
past 10 years.
United States sources, continues
Nutrient enrichment of surface waters mainly attributable to
to restrict recreational uses.
sources, continue to
Elevated heavy metals and trace organics attributable to United States
species of sport fish, and
certain
in
elevated
remain
levels
Mercury
fishing.
al
affect recreation
consumption advisories remain in effect.
PROGRESS TO DATE
Remedial Actions

in substantial
Michigan industrial and municipal dischargers to the Detroit River are
conpliance with their NPDES permit requirements.

Sewage treatment and phosphorus removal

provided at Ontario municipalities.

part
Sewage collection system for Sandwich Nest Township under construction in l985 will in
from Hindsnr to
address the combined sewer overflow problem. Effectiveness of overall program
Amherstburg under study.
Industrial

sources of nutrients and other wastes connected to municipal sewerage systems.

Further remedial measures for phenol control under study by Ford Motor Co. Canada Ltd.
Sources of trace organic (PCB, PAH, phthalatesl and heavy metals in sediments under
investigation in the United States. Michigan is concentrating efforts on cleaning up industrial
and waste disposal sites.
Pollution source and tributary monitoring continue.Environmental Improvements

Sediment mercury concentrations have exhibited a downward trend in the Detroit River over the
period 1970-l980. Over this same time period mercury levels in Detroit River fish have also
declined resulting in Michigan's removal of sheepshead, white bass, and walleye from their fish
consmption advisory for the river.
In general, improvements in species diversity and types of benthic organisms such as the
burrowing mayfly have occurred between 1068 and 1980, particularly along the Canadian shoreline
and extending into the western basin of Lake Erie.
Total phosphorus and chloride loading from the Detroit River to Lake Erie have declined about
70% and 40% respectively since 1968.

STATUS OF REMEDIAL ACTION PLANS (Ranking by Ontario - Category = 3.
Category = 2T

Ranking by Michigan

Assessment to be made to address effectiveness of measures to control bacteria pollution which
may require furtherremedial action.
A comprehensive plan to address outstanding problems and associated remedial measures awaits
the report of the international study of Upper Great Lakes Connecting Channels.
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NIAGARA RIVER

Hap ReferenCo Ho, Al

(Ontario/New York:

rem-352F. smug-'1
Types of Ergblgms

§9u5£33_ofaggzProblems

Conventional Pollutants
Heavy Metals
Toxic Organics
Contaminated Sediments
Fish Consumption Advisories
Biota Impacted

Municipal Point Sources
Industrial Point Sources
Urban Nonpoint
Combined Sewer Overflows
In-Place Pollutants
Waste Disposal Sites

Organics,

pesticides, nhenolics, coliforms and heavy metals observed

in the Tonawanda Channel

(U.S.) and in the lower Niagara River.

are
Water, sediment and fish from the Tonawanda Channel (U.S.) of the Upper Niagara River
severely contaminated. The lower Niagara River, where conplete mixing occurs, also exhibits

extensive contamination.

Almost all sediments from the Tonawanda Channel (U.S) are heavily contaminated with

conventional pollutants, heavy metals and PCB in excess of acceptable concentrations for open
water disposal of dredged materials. Many sediments are also contaminated with high
concentrations of other organic substances primarily from industrial sources.
Sediments from the lower Niagara River generally exceed acceptable levels for heavy metals.
A number of organic conpounds have been identified in sediment and water samples taken from
the river adjacent to United States industrial landfills.

The benthic fauna is disrupted in the Tonawanda Channel (United States) and in the lower

Niagara River. Toxicity is a limiting factor along the shoreline of the upper Niagara River and
is also a problem in the lower Niagara River.
Numerous organic chemicals of industrial or agricultural origin have been identified in fish.
Advisories are in place for larger specimens of American eel and coho salmon because of elevated
levels of PCB and mirex found in the lower Niagara River; these species are generally resident in
Lake Ontario.

PROGRESS TO DATE.
Remedial_Actions
In Ontario, nunicipal sewage treatment provided, and industrial compliance at plants located
Assessment of possible industrial sources connected to municipal
in Province by early 1985.
sewerage systems within drainage system proceeding.
In the United States, point sources and in-place pollutants have been characterized. The
contribution of some landfills has been documented, and others are still being investigated.
NPDES permits, which address the priority pollutants, have been written for most industrial
dischargers. Pretreatment programs have been approved for the 6 major municipal wastewater
treatment plants discharging into the Niagara River.

Significant reductions in industrial

been achieved since l983.

and municipal

discharges of toxic organic substances have

Two major dischargers (Bethlehem Steel and Donner-Hanna) have closed

Repair of the carbon beds at the Niagara Falls, New York
due to adverse economic conditions.
municipal wastewater treatment plant is proceeding according to the court-ordered schedule and
will be completed in July 1935.

Environmental_lmprovements
Loadings of phosphorus and phenols to Lake Ontario have been greatly reduced due to point
source control measures.
Negular waste source monitoring and periodic monitoring of ambient conditions, including
testing of contaminants in Fish and wildlife will be continued.
STATUS OF REMEDIAL ACTION PLANS (Ranking by Ontario - Category = 4.
Category = 3)

Ranking by New York

Province developing strategv to address future intergovernmental
pollution of river.

approach to transboundary

U.S. FPA/State of New York Task Force developing Remedial
River Texics Committee report.
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Action p1ans based on the Niagara

ST. LAURENCE RIVER

(Ontario/New York)

Map Reference No. 42

NATURE OF PROB LEMS

Sources of the Problems

Types of Problems
Conventional Pollutants

Industrial Point Sources

Heavy Metals
Toxic Organics

Urban Nonpoint
Conbined Sewer Overflows

Contaminated Sediments
Fish Consunption Advisories
Beach Closings
Aesthetics

In-Place Pollutants
Waste Disposal Sites

Grasse River sediments are highly contaminated with PCB from past ALCOA

discharges.

St. Lawrence River sediments contaminated at Grasse River mouth

and near Chevrolet Motor Division and Reynolds Vetals discharges.

Phenolics and coliform levels continue to exceed the objectives;
recreational use of sane beaches is restricted.

Alkyl lead emissions from met Canada Ltd. have resulted in elevated

organolead in fish.
PROGRESS TO DATE
Remedial Action

Sewage treatment plant expansion and nutrient controls completed or under

construction in Ontario.

Control of conbined sewer overflows

Cornwall with interim modifications to be made in 1985

proposedat

Pilot studies to rechce industrial bacterial contamination by ultraviolet
disinfection underway at Domtar.
Inchstrial compliance with heavy metal discharge requirements for mercury

and zinc.

Sources of phenol and occasional occurrences of PCB under investigation.
Lead reductions achieved by

under investigation
Environmental

chemical treatment and further measures are

Improvements

Mercury levels in fish have declined but some larger fish still require
consumption advisories and levels in sediments are elevated.
At Maitl and, the downstream extent of lead-contaminated sediment has
decreased since 1975.
STATUS OF REMEDIAL ACTION PLANS (Ranking by Ontario

by New York - Category = 5)

Category = 3.

Ranking

Plan to be developed at Cornwall to expand sewage works and address
control of phenols and other trace organic contaminants.
Further measures to reduce organic lead under investigation at DuPont
Canada Ltd. at Maitland and may require change in control program.
Remedial actions (NPDES permit and pretreatment program) planned by New
York for the Grasse River are in place. The source of PCB has been stopped.
The residual area affected is considered small and is diminishing due to river
scour.
No further remedial actions are planned.
Superfund investigation underway at Chevrolet landfill.
underway to control conventional pollutants.

2l0

Remedial work

Membership

GREAT LAKES WATER QUALITY BOARD
UNITED STATES MEMBERS

Mr. Va1das V. Adamkus (Co Chairman)
Regiona1 Administrator
U.S. Environmenta1 Protection Agency
230 South Dearborn St.
Chicago, I11inois 60604
Mr. Peter C. Myers, Chief

Soi1 Conservation Service

U.S. Department of Agricu1ture

P.0. Box 2890, Room 5105A

Washington, D.C.

20013

Mr. Lyman F. Wib1e
Administrator
Division of Environmenta1 Standards
Wisconsin Dept. of Natura1 Resources
P. 0. Box 7921
Madison, Wisconsin 53707
Mr. Love11 E. Richie
Senior Executive Officer
Minnesota Po11ution Contro1 Agency
1935 W. County Road B2
Rosevi11e, Minnesota 55113
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